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PREFACE

This Note describes TSARINA, a special modification of

Rand's Airbase Damage Assessment (AIDA) computer model that has

been developed for examining conventional air attacks against
complex targets and for assessing losses and damage to various
categories of resources as well as to various buildings and
other facilities. TSARINA may be employed as a general purpose
damage assessment model, or as a special purpose model for use
with the TSAR (Theater Simulation of Airbase Resources) computer
model. This Note includes detailed user instructions as well as
a listing of the program.

TSARINA was developed by Rand for use with the TSAR model
for studying means of sustaining and improving wartime sortie
generation capabilities, despite unexpected demands and sudden
unpredictable resource shortages imposed by air attacks.

TSARINA is basically a Monte Carlo computer model that can
generate sample patterns of airbase damage for incorporation
into the TSAR simulation, or statistical summaries of the damage
and resource losses for multiple samples of the specified
attack.

TSARINA has a variety of possible applications. It can be
used separately to assess the casualties and losses that would
be sustained from air attacks on airbases (or other complex
targets), and to assess the impact of various dispersal and/or
hardening proposals on the expected losses. It can also be used
in conjunction with the TSAR simulation model to assess the
impact of airbase damage on sortie generation capabilities, and
to evaluate proposals for improving those capabilities at an

airbase or a set of airbases.

R it - G T
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TSARINA has been used in a study for the Air Staff of the
personnel casualties and War Reserve Materiel (WRM) losses that

might be sustained in high-level conventional conflict in Europe

or Korea, and it is currently being applied in conjunction with

TSAR to examine alternative proposals for improving the Air

Force's wartime sortie generation capabilities, under Project
AIR FORCE. The model, which has been discussed with many groups
within the Air Force, has been transferred to the Office of the

Assistant Chief of Staff, Studies & Analyses. This Note is

being published to provide documentation for the model and to

introduce it to a wider audience. The computer program is

available from The Rand Corporation. J
This work was conducted under the Project AIR FORCE

research project entitled "Strategies To Improve Sortie

Production in a Dynamic Wartime Environment."
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SUMMARY

This Note describes a new version of the AIDA airbase
damage assessment computer program that has been developed to
assess losses to various on-base resources, as well as damage to
runways, taxiways, buildings, and other facilities. The model
may be used either as a general-purpose, complex-target damage
assessment model, or as a special-purpose model in support of
the TSAR simulation program. When used with TSAR, multiple
trials of a multi-base airbase-attack campaign can be assessed
with TSARINA, and, in a continuous computer operation, the
impact of those attacks on sortie generation can be derived
using the TSAR simulation model.

TSARINA, as presently configured, permits damage
assessments of attacks on an airbase (or other) complex that is
composed of up to 500 individual targets (buildings, taxiways,
etc.), and 1000 packets of resources. The targets may be
grouped into 20 different vulnerability categories, and many
different types of personnel, equipment, munitions, spare parts,
TRAP (tanks, racks, adaptors, and pylons), building materials,
and POL (petroleum, oils, and lubricants) can be distinguished.
The attacks may involve as many as 50 weapon-delivery passes and
10 types of weapons. Both point-impact weapons (such as
general-purpose bombs and precision-guided munitions) and area
weapons (such as cluster bomb units (CBUs)) can be accommodated.

TSARINA determines the actual impact points (pattern
centroids for CBUs) by Monte Carlo procedures--i.e., by random
selections from the appropriate error distributions. Weapons
that impact within a specified distance of each target type are
classed as hits, and estimates of the damage to the structures
and to the various classes of support resources are assessed
using "cookie-cutter" weapon-effects approximations. In
addition to the weapon-effects procedures used with AIDA, this
model also permits use of a novel two-level cookie-cutter
representation for assessing damage to the various classes of

resources.




For each trial computation of an attack, the program
determines the fraction of each target covered by the circular
damage coverage patterns, and the results include estimates of
the overall damage to each target and to all resource classes
that are colocated with that target. In addition, the output
includes an estimate of the total damage sustained by each type
of resource at its various storage locations. The attack may be
repeated automatically for several trials to provide statistics
on the average damage levels to each of the targets and to each
type of resource.

A maximum of five targets may be designated as runways or
taxiways suitable for aircraft operations, and the model will
examine these to see if an area of a user-specified size is
available for aircraft operations; if not, the minimum number of
craters that would need to be repaired to obtain an area of that
size is determined.

The TSARINA program is written in FORTRAN IV, and should be
readily adaptable to other computer systems, as was the widely
used AIDA model. This Note provides a full discussion of the
use of TSARINA as a general-purpose damage assessment model, and
outlines in detail the special requirements for its use in
-conjunction with the TSAR simulation program. Most features of
the model are illustrated with a sample problem. Appendixes
include a description of TSARINA input requirements, definitions
of all variables and arrays found in TSARINA common statements,

and a listing of the complete TSARINA source code.




Resource class

Resource type

Resource packet

Target

Target complex

Target type

GP

PGM

POL

TRAP

WRM

AGE

GLOSSARY

All airbase support resources are grouped into
seven classes: personnel, equipment and AGE,
aircraft spare parts, munitions, TRAP,
building materials, and POL.

Different types of resources may be distinguished
within each resource class; e.g., different
categories of aircraft maintenance specialists.
Resource, when used alone, implies a resource type.

A user-specified percentage of a given
resource is referred to as a resource packet; resources
are located within the target complex as packets.

A target is represented by a rectangle that is
located in an X-Y coordinate system; individual
buildings, runways, taxiways, parking areas, etc.,
can be designated as targets.

A target complex, such as an airfield or an
industrial area, is a collection of
rectangular targets.

A target type is specified for each target; all
targets of the same type have the same vulner-
ability, and all resource types of the same
resource class located at the same type of target
have the same vulnerability.

General-purpose (bomb).

Precision-guided munition.

Petroleum, 0ils, and lubricants.

Tanks, racks, adaptors, and pylons.

War reserve materiel.

Aerospace ground equipment.
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I. INTRODUCTION

TSARINA (TSAR INputs using AIDA) is a modified version of
the AIDA (Alrbase Damage Assessment) computer model*; it was
developed to generate airbase damage estimates for a campaign of
air attacks, and to organize those results for direct entry into
the TSAR (Theater Simulation of Airbase Resources) sortie genera-
tion model,** which can assess the impact of the destructive
effects of attacks. Several key changes have been made to the
AIDA model so that the on-base location of resources (e.g.,
personnel, munitions, aircraft spare parts, etc.) can be readily
associated with various targets (structures/facilities), and so
that different MAEs (mean areas of effectiveness) and/or Pks
(kill probabilities) can be defined for the different resources.

"cookie-cutter'®k*

These changes also permit a novel two-level
representation of the effectiveness of weapons against the
various classes of resources. In addition, the various
effectiveness values may be different for direct hits and for
near misses. With these added input data, TSARINA generates
estimates of the losses among the various on-base resources, in
addition to the estimates of hits and facility damage that are
generated by the original AIDA model.

TSARINA may be used either as a special-purpose model in
support of the TSAR simulation, or as a general-purpose damage
assessment model. When used with TSAR, multiple trials of a
multi-base airbase-attack campaign can be evaluated with

TSARINA, and, in a continuous computer operation, the impact of

*R-1872-PR, AIDA: An Airbase Damage Assessment Model,
D. E. Emerson, The Rand Corporation, September 1970.

*¥*R-2584-AF, An Introduction to the TSAR Simulation Program:
Model Features and Logic, D. E. Emerson, The Rand Corporation,
June 1980,

w%%*See p. 15.
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those attacks on sortie generation can then be derived using

the TSAR simulation model. When TSARINA is used for damage

estimates only, the various protocols required for use with
TSAR (Section III) may be ignored. '
Since AIDA, and this new version of AIDA, employ identical
target and attack representations, the reader is referred to the
AIDA report for a discussion of these concepts. The emphasis in
this note will be on the special features associated with
TSARINA. With both AIDA and TSARINA the user is able to specify
the size, location, and nature of several hundred rectangular
targets and the characteristics of up to 50 weapon-delivery
passes.® Targets can be categorized into 20 vulnerability
classes, and up to 10 types of weapons may be employed in any
given attack; point-impact and CBU munitions may be used in the
same attack. Both TSARINA and AIDA are basically Monte Carlo
models; however, an expected-value mode is available as an

option for evaluating damage to aircraft shelters.

*The maximum numbers of targets and weapon-delivery
passes are readily changed.




II. TARGET DATA

In AIDA and TSARINA, the facilities on an airbase are
represented as a target complex consisting of a number of
rectangular-shaped targets (e.g., runways, parking ramps,
buildings); the size, location,* and type of each target are
specified. With TSARINA the user may also specify the resources
that are associated with each target. The resources to be
identified may be grouped into seven categories; personnel,
equipment, aircraft spare parts, munitions, TRAP, building
materials, and POL. And within each class, different subclasses
may be distinguished by type; for example, the personnel class
may distinguish pilots, crew chiefs, radar repair specialists,
and weapons loaders. Hereafter, the term resource will refer to
a particular resource class and type.

The user may specify the percentages of the different
resources that are located at each target. Thus, personnel with
different specialties may be located at different facilities;
AGE and other equipment can be located in various buildings or
parked in designated areas; and different kinds of munitions,
TRAP, etc., can similarly be located in various proportions in
various on-base locations.

The losses estimated for each resource depend upon the
attack weapon type, weapon impact location, resource class,
and target type, location, and orientation.** In each case,

it is assumed that the resource is distributed uniformly

*AIDA's restrictions on target location have been relaxed
for TSARINA. It is no longer necessary that all targets be located
in the first quadrant of the X-Y coordinate system, and the targets
may cover an area as large as 32000 x 32000 dimension units. When
the target location entries are not entirely within the first
quadrant, TSARINA automatically translates the coordinate system
to place all targets (and attacks) in the first quadrant
for processing. Furthermore, an auxiliary program is available that
will convert dimensional information structured for the Eglin AFB
MASSIVE computer program into the format required for TSARINA.

#**%All subcategories of a given resource class, located within
targets of the same type, are assumed to have the same vulnerability.




within the target area, and that the aggregate losses for
that resource are the sum of the losses estimated to be
sustained at each of the target locations. Additional
weapon effectiveness data must be supplied to complement
these extended target descriptors and the user is given
considerable flexibility as to how these data are expressed,
as discussed in Section IV.

Any number of resource packets may be associated with each
target, except that there may be no more than 1000* packets in
total. The designations used to specify the different classes of
resources are defined in the subsequent discussion of supplementary
TGT cards. The "integer" designators that are to be assigned to
each type of resource are selected by the user; the only constraint
is that the integers chosen are not greater than the size of the
corresponding storage array.

TSARINA's treatment of runways is identical with that
described for AIDA. Runways must always be identified as type
#1 targets; up to five may be entered. When the minimum clear
length and width needed for flight operations are identified,
and the "minimum repair requirements' option is requested (on
the CONT card), all runway targets are searched to find whether
or not an uncratered area of the required size exists, and if
not, what the smallest number of crater repairs would be to

attain that amount of clear space.

*This restraint is easily changed by redefining MXITEM (line 85,
page 72) and redimensioning the STOCKS array (line 34, page 71 et al.)




III. DAMAGE ASSESSMENTS FOR TSAR

When TSARINA is to be used to generate damage assessments
for he TSAR simulation, it is necessary to make the
specifications for the targets and the resources consistent with
the conventions used in TSAR. If TSARINA is not to be used with
TSAR, but as a general-purpose damage assessment model, the
reader may skip to Section IV.

The TSAR computer model is a large, complex, task- oriented
event-simulation model that has been developed to interrelate
the number of effective sorties that can be generated in wartime
at a set of airbases to the resources that are available. It
has been designed to provide a means of assessing the potential
contributions of various ideas for improving and sustaining
sortie capabilities, despite unexpected wartime demands and
sudden unpredictable resource shortages imposed by airbase
attacks. When used with TSAR, TSARINA generates sample patterns
of airbase damage and loss that are incorporated into the
simulated TSAR scenario. Special requirements must be satisfied
when using TSARINA in order for TSARINA outputs to interface
satisfactorily with TSAR.

These additional requirements are a necessary reflection of
the considerable complexity and flexibility of the TSAR

simulation, and arise as a result of

o The mechanism employed in TSAR to associate

resources with facilities

o The conventions used in TSAR to identify facilities

0 The procedures provided to permit disparate resource

categorizations in the two models.

The following subsections will expand on each of these items.




TSAR RELATIONSHIPS BETWEEN FACILITIES AND RESOURCES

The TSARINA results include estimates of (1) the percentage
loss for each resource ciass at each target and (2) the overall
percentage loss for each type of resource at ail locations.

When used in TSAR, one or the other of these percentages are
applied to the quantities of each resource at risk at the time
of the attack. For most resources, losses are estimated using
the second of these two type of estimates. Since the derivation
of this loss percentage in TSARINA is based on a nominal
user-specified on-base resource disposition, and is not affected
by the particular consumption experience in the TSAR simulation,
the use of this overall estimate effectively assumes that the
on-base disposition of a given subcategory of resource,
expressed in percent, is not dependent upon the absolute level
of such resources. The first type of loss estimate is used only
for on-duty maintenance personnel, aircraft maintenance
equipments, and reparable spare parts; these resources are
accounted for individually within TSAR, so that their assigned
location at the time of the attack is known.

The TSAR simulation is able to associate these resources
with particular facilities because it assigns personnel and
equipment to each individual task and those tasks (are normally
assumed to) occur in a designated facility. The maintenance
personnel engaged in on-equipment maintenance are assumed to be
in close proximity to the aircraft to which they are assigned.
“n-duty maintenance personnel who are not actively engaged in
on-equipment maintenance are assumed to be awaiting assignment
at their respective work centers, or, in the case of the
flightline personnel in a COMO (Combat Oriented Maintenance
Organizatior), in a particular flightline facility. Specialists
involved in parts repair jobs are assumed to be in the facility
designated for the repair of the particular type of part that

they are repairing, as are all reparable spare parts.

\




Losses among resources engaged in on-equipment maintenance
always are conditioned by a separate assessment of the
likelihood that the aircraft is exposed to damage (this
relationship will be explained shortly). For the others, the
nominal TSAR-TSARINA logic presumes that unassigned on-duty
personnel and equipment, and personnel and equipment engaged in
off-equipment parts repair, are in their designated facilities,
and that the loss percentages to these resources are related to
the damage to those facilities. In this way, appropriate loss
percentages are assigned these mobile resources at the instant
of the attack. Damage estimates for facilities and their
associated resources are only passed to TSAR for designated
targets; this is done by entering the facility number (as
defined in the TSAR data structure) on the appropriate TSARINA
TGT cards. If the user wishes the target-dependent loss
percentages to be transferred to TSAR for some targets, but not
for others, the facility numbers for the latter targets should
not be entered.

Also, if the user wants the target-dependent loss
percentage to be used for some of the resources that are
nominally associated with a particular facility, but not for
others of those resources, the target-dependent value will be
overridden in TSAR for whichever resources have a specific
damage estimate transmitted to TSAR. Thus, if on-duty radar
technicians have been located in a variety of facilities for the
TSARINA airbase attack simulation, the TSARINA estimate of
percent damage for those technicians will normally be applied to
all such personnel not engaged in on-equipment aircraft
maintenance within TSAR, even though a different personnel loss
percentage is associated with their normal work facility, and it
is passed to TSAR. To prevent the target-dependent estimate
from being overridden, the user must either not include the
specific locations for these technicians, or specifically
instruct TSARINA not to transfer the estimate by use of the EQUI

card format, as discussed later in this section.

*When the damage to some, but not all, resources is specified,
the dimensions in TSAR's subroutine BOMB currently permit at most
50 damage specifications for each resource class.




Careful attention to which targets are identified with a
TSAR facility number, and which resources are located specifically in
TSARINA, provides the user substantial flexibility for
controlling the damage information transferred from TSARINA to

TSAR and thereby representing his knowledge of expected on-base

conditions in the simulation data base.

IDENTIFICATION OF AIRBASE FACILITIES

Some airbase facilities are handled in an aggregate manner
in TSAR--aircraft shelters, runways, taxiways, and aircraft
parking ramps--and for these facilities the user simply
specifies the target-type number (on the DATA card, see p. 41)
that is used in TSARINA to designate these kinds of facilities.
Other facilities--those that relate to specific maintenance
functions--are identified within TSAR with specific facility
numbers, and these facility numbers must be identified in
TSARINA if damage to these facilities is to be communicated to
TSAR from TSARINA. The following paragraphs discuss the
particular data requirements for each of the several target

classes.

Runways

The maximum number of facilities that are distinguished in
TSAR is designated by the variable NOFAC. By TSAR convention,
the runway is identified by that maximum number, i.e., NOFAC.*
For TSARINA the value of NOFAC is specified in the source code
of the MAIN subroutine, along with the dimensions of other key
TSAR arrays. The user should consult the comments in the MAIN
routine for a description of the particular TSARINA
configuration he has available; if the configuration is at
variance with his TSAR configuration, changes to the TSARINA

configuration are easily accomplished.

#Since TSAR is only concerned with the repairs that are to
be accomplished to provide the minimum area for flight
operations, without regard to which runway is to be repaired, a
single datum is required.




Aircraft Parking Ramps

For aircraft parking ramps, TSARINA generates an estimate
for the percentage of exposed aircraft that are damaged by
computing the expected percentage of aircraft parts that would
be destroyed, if they were dispersed at random in these areas,
using the rules given in Section IV for specifying aircraft
parts vulnerability. In using this estimate, TSAR first
subtracts the number of aircraft that could be sheltered from
the number of aircraft on the ground, and assumes that the
remainder are unsheltered. The survival of the unsheltered
aircraft is then checked by comparing a random number for each
aircraft with the exposed aircraft damage percentage estimated
in TSARINA.

Taxiways

For taxiways TSARINA simply counts the number of
point-impact weapons that hit on, or within the weapon radius of,
these targets. The TSARINA output identifies these hits with the
TSAR target number for taxiways. Hits on the taxiways are

communicated to TSAR as damage to facility number NOFAC-1.

Maintenance Shops

In TSAR each on-equipment task and parts repair job is
associated with a particular shop or facility. If the shop is
damaged, the parts repair jobs and certain designated
on-equipment tasks can not be accomplished. Facilities #1
through #24 are reserved for the locations of the various
specific maintenance functions (i.e., work-centers or shops)
that are designated by the same number. When the facility
number for one of these maintenance functions is entered on the
TGT card in TSARINA, damage to that facility is communicated to
TSAR.

Other facility numbers are reserved for other functions:

#27 relates to aircraft reconfiguration, #28 to munitions

loading, #29 to fuel servicing, and #30 to munitions assembly;
facilities #31, #32, and #33 are used to define the assembly

points for the flightline specialists associated with squadrons




.
i
I

10

one, two, and three, respectively, in a AFR 66-5, or COMO,
maintenance organization. Damage to each of these facilities
will also be transmitted to TSAR when their facility number is
identified on the appropriate TGT card.

When any of these facilities sustain one or more "hits,"
TSARINA generates an estimate of the percentage of the facility
that sustains damage, as well as estimates of the percentage
losses sustained by the personnel, AGE, and parts present in the

facility at the time of the attack.

Aircraft and Aircraft Shelters

TSAR assesses aircraft damage and loss by drawing a random
number for each aircraft on-base at the moment of attack, and by
comparing that number with an estimate of the fraction of the
aircraft that are damaged and/or killed. In TSARINA a damage ?
fraction is generated both for sheltered and unsheltered aircraft,
and TSAR applies the latter fraction to that number of on-base
aircraft that exceed the then-current capacity of the shelters, as
noted earlier.

Damage to shelters and sheltered aircraft are handled uniquely

in TSARINA, in that the damage estimate may be generated either with

the Monte Carlo mode (as for other targets) or with the k

expected-value mode. The Monte Carlo mode is required if the

user wishes to consider specific resources that might be stored

in the shelters; if he does not have that requirement, he may reduce 7

TSARINA computer processing by use of the expected-value mode.* ?
With TSARINA the user designates the target type that he

has assigned to shelters on the DATA card (see p. 41), and

enters the location and size data for each shelter either with ;

the TGT or TGT2 type cards, depending upon whether the Monte ;

Carlo or expected-value mode is to be used for assessing damage.

*Since TSAR compares a random number with the damage
estimate for each aircraft, losses will vary from trial to trial
even though the expected value mode is used. When the Monte
Carlo mode is used, the damage estimate used for these
comparisons will also vary between trials.




11

Weapon effectiveness entries are also handled differently for
these targets. In all, 14 different weapon effectiveness data
may be entered; 13 for each type of weapon, and one that is
presumed to apply for all weapons. To enter these data in
TSARINA, 14 cards are entered for each point-impact type weapon,
rather than the one or two cards that are used in AIDA. The
entry on the first card is interpreted as the effective miss
distance against buttoned-up shelters; a hit is recorded
whenever a weapon strikes within this distance of a shelter.
Data entered on the second through ninth cards control the
damage estimates for personnel, AGE, spare parts, munitions,
TRAP, and building materials that might be stored in the
shelters when a weapon strikes within the first effective miss
distance. The several resource damage criteria that are
available are explained in Appendix A. V¥hen the expected value
mode is used, only the third through fifth of these cards is
used, and the entries are interpreted as the percent losses
sustained by personnel, AGE, and spare parts in a shelter that
has closed doors when a hit has been recorded.

Four additional data are entered on the tenth, twelfth,
thirteenth and fourteenth EMD cards; the first defines the effective
miss distance against aircraft in a shelter with an open door, the
next two define the probability of damage to an aircraft when the
shelter door is closed, and when it is open, and the last defines
the probability of kill of the shelter itself, when a weapon strikes
within the first effective miss distance. The factor that controls
the fraction of the damaged aircraft that are not reparable is
entered on the DATA card, as explained on page 41. This factor is
presumed to apply for whatever mix of weapons has been used
in the attack.

The various assessments of aircraft and shelter damage, and
of the losses among resources associated with the aircraft at the
moment of the attack, are communicated to TSAR as class 8 and
class 10 in a particular facility; the data structure for these

transmissions can be inferred from the code in subroutine DAMAGE.

i
!
i
i
1
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PROCEDURES TO ENSURE RESOURCE CATEGORY COMPATIBILITY
A requirement for the proper functioning of TSAR and TSARINA

is that the level of detail at which resources are specified must
be the same for both models. Although it might be adequate for
some damage assessments for resource types to be lumped into
broad categories, such aggregate results would not be useful for
the simulation if these resources were treated in more specific
terms in TSAR. Thus, one cannot specify "air-to-air missile
losses" in the TSARINA output if TSAR requires that losses of
AIM-7s and AIM-9s be distinguished.

The required consistency can be achieved in three different
ways. First, TSARINA inputs may specify the location data separately
for each type of, say, munition that is to be distinguished
in TSAR. Or, if the user cannot distinguish the locations for some
types of munitions, he may locate them as a group, and then specify
that the same damage should be reported to TSAR for each type of
munition in the group; the EQUlvalence card-format is used for
this purpose. Lastly, if the individual locations for many, or
all, of the various types of any class of resources cannot be
distinguished, the user may locate these resources and report their
common damage to TSAR by the simple expedient of not specifying
a resource number. To clarify these options, consider the

following table:

Type-Number Specified in Types Specified User Action

TSARINA Location Data in TSAR Required
1 1 EQUI data card
2
3 3 None
4

4
5 EQUI data card
6
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Assuming that the resource class is TRAP, for example, this
is how one would handle the situation in which the TSAR data
base distinguished 12 different types of TRAP, but location data
' could only be specified for four different categories, and only
one corresponded to the TSAR data base, e.g., TRAP #3. Location
data for TRAP #1 and TRAP #2, for TRAP #4, #5, and #6, and for
TRAP #7 through #12 cannot be distinguished, presumably, for
this example. The only special action the user needs to take is
to define the actual types of TRAP, implied by the TSARINA type
numbers 1 and 4, using the EQUI data cards. It should be noted
that the numbers need not be in any special sequence and that
type #0 always implies "all types not otherwise specified."

When dealing with personnel and munitions, two other special :

features come into play. The first of these is concerned with the
distinction between on-duty and off-duty personnel, which are
treated differently within TSAR. To indicate that a particular
category of personnel is off-duty, the number 1000 is added to

the nominal personnel type when their location data are entered.*
When this is done, casualties among on- and off-duty personnel are
estimated separately in TSARINA and reported separately to TSAR
without any additional user input. Specification of personnel type
#1000 implies all off-duty personnel types that are not

otherwise specified.

The other special number convention permits the user to

distinguish the locations and damage to assembled and unassembled
munitions; unassembled munitions are identified simply by adding the
number 100 to the nominal munition type designation. Thus, if
munition #5 were assembled AIM-7s, munition #105 would refer to

unassembled AIM-7s. These special identity numbers for personnel |

*This feature, as currently implemented, behaves as described |
when TSAR is dimensioned for 1 to 100 different personnel types. 3
Defining that dimension as NOPEOP, aircrews are identified for
TSAR with the number NOPEOP +41; thus, if NOPEOP = 100, aircrews
are personnel type #101.
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and munitions may either be assigned to the resources when their

location data are specified, or subsequently, using the

EQUlvalence card type.
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IV. WEAPON EFFECTIVENESS DATA

For each weapon type the user has several options for
specifying its effectiveness against the various types of
targets (facilities) and against the various resources that may
be present at those targets. These options are expressed by up
to 17 data for each target type and for each type of weapons;
these 17 data are entered using the EMD card (see page 50) and
up to 16 supplementary cards for each type of weapon.

As described more fully in the AIDA report, the basic
mathematical representation that is used for the effectiveness
of a point-impact weapon is what has been called a cookie-
cutter--that is, a uniform probability of kill over a circle
of specified radii. Integration of actual weapon effects
kill probability contours over the many rectangular targets was
rejected in order to limit computer processing. Although the
cookie-cutter approach to representing weapon effects has been
retained in TSARINA, an attempt has been made to provide the
user somewhat greater flexibility for these approximate weapon
effects representations. As developed below, there are eight
different possibilities provided for estimating losses for each
of the different classes of resources, including what might be
defined as a two-level cookie-cutter; i.e., an inner circle with
a specified Pk, and an outer circle defined such that the

average Pk is just one-fourth that for the inner circle.

POINT IMPACT WEAPONS

For Each Target Type Except Aircraft Shelters

The first and tenth data for each target type are the mean
radius of effectiveness (R1) against the structures of that target
type; these data are entered on the first and tenth of the EMD

cards. The first entry applies to near misses and the tenth to

-l
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cdirect hits; if a radius is not entered for direct hits, the first
data applies in both cases. The TSARINA results include the
fraction of each target that is covered by circles of these radii,
one circle for each weapon delivered; the covered area is
interpreted as the percent of target damage. Entries on the
second and eleventh EMD cards are also effectivesness radii (R2);
the interpretation of these radii is dependent upon the assessment
criteria in use. The entries on the third through eighth, and the
twelfth through seventeenth, EMD cards control damage assessments
of the various resources in all facilities. These assessments,
for the various resource classes, depend upon damage factors that

are entered in the following locations:

EMD Card

Near Miss Direct Hit Resource Class

Third 12th Personnel

Fourth 13th AGE and equipment

Fifth l4th Spare parts

Sixth 15th Munitions and POL

Seventh 16th TRAP

Eighth 17th Building materials

As noted above, the "near miss" values apply when data are
not entered for direct hits. If any data are entered for a
particular target type on the eleventh through seventeenth
cards, only data from those cards will be used in assessing
direct hits; i.e., blank entries are interpreted as zero.

The values entered with these 12 resource damage cards are
interpreted either (1) as effective kill radii against these
resources, (2) as probabilities of kill of such resources within
the radii R1 or R2, or (3) as a radius and a kill probability
that jointly define a "two-level" cookie-cutter, depending upon
the value of the FLAG input described below.

Since munitions and POL would not be expected to be
present together, little flexibility is lost with the dual
definition used with the sixth (and fifteenth) card; it is impor-

tant, of course, that the user be clear as to the distinction.




i
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The interpretations of the weapon effectiveness parameters
on these twelve cards are specified by the user on the ninth
EMD card--i.e., by the value of the variable called "FLAG" in
the program.

The user has eight options for handling the vulnerability of
each of the six classes of resources, and FLAG communicates
these six choices with a 6-digit code. These eight options

are illustrated below:

1.0

| — ' i ==
RI R2 Fﬁﬂ EEI

*Effectiveness is assessed for these options only when target
is within the radius Rl.

The eight weapon effectiveness parameter options that
are identified by the 6-digit code are defined as:
0 Ignore this class of resource

1 Value represents probability of kill of these
resources within a circle of radius R1

2 Value represents probability of kill of these
resources within a circle of radius R2

3 As in 2, given that radius R1 intersects the target perimeter
4 Value is the radius of kill of these resources

5 Value is the radius of kill of these resources,
given that radius Rl intersects the target perimeter




The last three values are a combination of

a radius and a probability of kill.

6 Value is (1) the radius (times 1000) of an area within
which the Pk is one-fourth that value of Pk within RI,
plus (2) the value of Pk within Rl (thus 60080, for example,
specifies that Pk is 0.80 within R1, and 0.20 in the annular
area between Rl and 60 feet).

7 Value is the radius (times 1000) of an area within which
the Pk is one-fourth that value of Pk within R2, plus
the value of Pk within R2

8 As in 7, given that radius Rl intersects
the target perimeter

Thus FLAG = 321475 would imply that the six classes of resources
are to be assessed by options 3, 2, 1, 4, 7, and 5, respectively,
for the particular weapon type and target type for which it is

listed.

Aircraft Shelters

No distinction is made between a direct hit and a near miss
for aircraft shelters; the entry on the first EMD card is
interpreted as the effective miss distance against aircraft in
shelters with closed doors, and the entry on the tenth card is
interpreted as the effective miss distance against aircraft in
shelters with open doors. When shelters are handled with the
Monte Carlo mode the entries on the second through ninth cards
are used to assess losses to resources in a closed shelter in a
manner consistent with other target types, as just explained.
When the user does not identify specific resources within the
aircraft shelters, and they are treated with the expected-value
mode, the entries on the third through fifth cards are
interpreted as the loss probabilities for personnel, AGE, and
spare parts when a weapon strikes within the radius specified on
the first card. In either case, the probabilities that aircraft
are damaged in closed and open shelters, and the probability

that the shelter itself is lost, are given by the entries on the

twelfth through fourteenth cards, respectively.
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CBU MUNITIONS

The entries on the first EMD card for CBU munitions specify
the reliability of the dispenser and the length and width
of a rectangular pattern of bomblets; the weapon-type number
and the number of cards to be entered for these weapons are also
specified. The user may enter up to seven supplementary cards with
each EMD card for CBU munitions. The first supplementary card is
blank, and the entries on the second through seventh supplementary
cards are to be interpreted as the percentage of the six resource
classes that would be expected to be lost if the bomblet pattern
covered their location. Intermediate cards must not be omitted;
e.g., if only equipment and TRAP losses were of interest, two blank
supplementary cards would still have to precede the third card

and two more precede the sixth card.
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V. SAMPLE PROBLEM

The layout of the test base is shown in Figure 1. This base
consists of a 200 ft x 7000 ft runway, a parallel taxiway, two
connecting taxiways, four shops, three aircraft parking ramps,
six aircraft shelters, two vehicle parking areas, and four
barracks. To examine the effectiveness of a bombing attack

"against this target complex with TSARINA, one first must
describe the target elements and the attack in a common
coordinate system. Each target is defined by its westernmost
corner, its size, and its orientation;®* the attack heading and the
desired mean point of impact fix the attacks. For this
illustration four aircraft are assumed to attack each of two
points on the runway in an effort to "cut" it; in addition
three aircraft attack each of the two sets of three shelters,
and three aircraft attack the complex of four shops. Each

attacker drops either 18 or 24 bombs with a range error

probable (REP) and deflected error probable (DEP) of 300
feet and 150 feet, respectively. The intervalometers are set
for stick lengths between 1500 and 2500 feet.

Several different types of resources are present in these
facilities and are at risk to the attack. Varying quantities of
personnel and AGE are in the four shops. In addition, several
types of AGE are in the vehicle parking areas. Many off-duty
personnel are in the barracks. Several of the aircraft

shelters have TRAP and munitions stored internally.

INPUT
Figures 2 and 3 reproduce the card images needed to describe
this sample problem and to control the assessment. For clarity,
the control (CONT) card, the TSAR data (DATA) card, the target
(TGT) cards, and the attack (ATT) cards are listed in order; the

*An auxiliary program is available for converting dimension data
prepared for the MASSIVE program (developed at Eglin AFB) into
the format required for TSARINA.
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Sodel Operations are Specified vith the CONTrol card

coNr 1 0 810 1 1 3 0 4250 65 1 b} 10 250 TESTBASE
The DATA card controls the interactions with TSAR.

DATA 0 0 5 1 5 4S 2 3 4 50

The tarqet data for thesa sample calcalations are entered next,

TGT =2500 -2000 7000 290 60 1 RONUAY
TGT -3150 -880 7000 81 60 1 NAINTXEY
TGT -3380 =459 500 275 69 5 1 2 SHOP &1
[ | 1 20 C 13 4 33 ¢c 2 2 10
c 1 2 18 ¢c 1 k] 35
TGT -2860 0 27% 450 60 6 2 1 SHOP &2
c 2 30 ¢ 2 3 25 ¢ 2 4 50 ¢ 1 1 35
TGT -2390 159 425 320 60 5 3 1 SHOP #3
c 1 1 18 ¢ 2 22 ¢ 1t 3 49
TGT -2600 509 25C 100 60 6 [} 1 7 SHOP 4
TGT -3100 -969 75C 3co 69 4 RANP A
TGT -1810 -24) 750 300 69 4 RANP B
TGT =3240 =700 2250 299 60 4 RAND C
TGT -3650 bl 900 300 60 7 1 PKG ARBA
c 2 1 80 ¢ 2 2 30 ¢ 2 3 25 ¢ 2 4 10
TGT -2000 550 500 275 60 7 1 PKG AR?A
c 2 1 20 ¢ 2 2 50 2 2 3 S0 ¢ 2 [} 40
TGT -2950 -1240 50 850 60 3 X TAXY 1
TGT 2340 2509 50 450 69 3 X TAXY 2
TGT =200 930 50 5) 60 3 STUB 1
TGT 310 1010 50 5G 60 ] STOB 2
TGT 670 1430 S0 50 60 3 STUB 3
TGT 1200 1531 50 50 60 k) STUBR &
TG6T 1550 1962 50 50 6Q 3 STUB 5
TGT 2070 20590 50 59 60 3 STUR 6
The aircratt shelter lata are entered with TGT type cards,
rather then TGT2 type cards, since munitions and TRAP are
stored in these facilties in this example.,
16T -330 1070 75 125 69 2 1 SHEL M
[l } 1 %2.7¢C 5 2 2.8
TG6T 310 929 75 125 60 2 1 SHEL ¢2
c 4 3 Jd.1cCc S 4 4,3
TGT 530 1589 75 125 60 2 SHEL 3
TST 1200 1435 75 125 60 2 1 SHEL %4
c 4 3 .1 cC 5 4 46,3
16T 1400 2093 75 125 690 2 1 SHEL o5
c 4 t 0.,7C 5 2 2.8:2 4 2 0.8¢C 5 3 1.2
TGT 2090 1959 75 125 60 2 1 SHEL #6
c 4 2 2.,8C 5 3 1.2
Various of f-duty personnal are in the barracks.
TGT -3000 2300 100 250 b} 8 1  BARRACKS
c 1100 20 ¢ 1 1003 4y
’GT -3000 2602 190 250 0 8 1 BARBACKS
c 1 1000 20 C 1 1003 22
TGT «2250 2300 250 250 Q 8 1 BARRACKS
c 1 1000 20 ¢ 1 1003 4
T6T -2250 2600 100 250 9 8 1  BARRACKS

c 1 1000 20

1 2 3 4 5 6 7 8
123456768901234567890123u567890123456789012345678901234567890123456789012385676890

Fig. 2 — TSARINA input - control data and target information
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The attack data, eguivalance data and the veapon
effectiveness data are entered last.

90 =450 ~95C 300 150 15 55 24 2000 1 5
90 1602 25C 3)0 159 75 55 24 2000 1 95
60 ~2600 -15C 300 150 5 55 24 2000 1 95
60 -2902 15¢ 3C0 159 75 55 20 1500 A 95
60 650 1550 300 15¢ 5 55 24 2500 1 35
60 1310 1490 300 159 75 55 24 2500 1 95
90 -250) 2500 300 150 75 5% 24 2200 1 95
The equivalenca data are used to assure compatability
of resource types at the TSAR-TSARINA 1nterface,
5001 1 -1 50Mm 4 4 5 5004 ) 1 101
4 104 5205 2 2 1 7
3001 1003 1903 1004 1605 5001 2 191 0

Fourteen cards are used to input the effectiveness data;
direct nits and nedr hits 4re assessed wvith the saime
erfectiveness tactars, except for the eighth target type,

1 95 2) 2 29 20 80 130 20 120
152 ag 12 140 40 35
75 85 75 75 30 890
55 28 15 15 79 89
315 190 89 35 24 26 60 89
14 3o 17 30
45 bu 29 uu
AR 0 11
43333 7 111545123120222545777
109 150
43 .
55 100 80 i
69 97 80
12 80 80

1 2 } 4 7 8

Fig. 3 — TSARINA input - attacks and weapons data
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ordering of cards for a given case is generally immaterial
except that (1) the CONTrol and DATA cards should be entered first,
(2) all supplementary cards (used with the TGT, ATT2, and EMD cards) !
must be listed immediately following the card that they
supplement, and (3) the EQUI cards should be entered as a group. k
The END card concludes the input stream and specifies the end of |
the assessment; alternatively, a REDO card can be entered to end %
the input for one assessment and call for a new case in which
the attack is changed, or both the target complex and the attack f
are changed. In this sample we have not used either the TGT2 or
ATT2 type cards; the TGT2 card types could have been used for the
aircraft shelters if resources had not been stored in these
facilities.
A careful review of these entries along with a reading of
Appendix A should lead to a full and rapid understanding
of the various input requirements. The CONTrol card data specify,
for example, that ten trials are to be computed, and the runway
availability is to be based on a 65 feet x 4250 feet minimum operating
surface. Required repairs are to be assessed (the 1 in col. 45),
but plots of the impact points are not to be generated (the 0 in
col. 48). The DATA card specifies that TSAR is to simulate this
attack at 5:45 am on the first day at base #1. Aircraft shelters,
taxiways, and aircraft parking ramps are to be designated,
respectively, as target types #2, #3, and #4.
As will be noted, the shop number has been entered in columns
53-54 of the TGT cards for the four shops, and the number of cards
that are to be used to specify the resources that are associated
with each target is specified in columns 68-70, except for shop #&4.
Since 100 percent of the on-duty type #7 personnel are in shop
#4, columns 55-66 on the TGT card can be used to locate this resource.
Shop #1 contains 20 percent of the type #1 personnel, 33 percent of 9
the type #/4 personnel, and 10 percent of the type #2 AGE. The larger
vehicle parking area contains 80 percent of the type #1 AGE, and 30,
25, and 10 percent of AGE types #2, #3, and #4, respectively. The target

data for the aircraft shelters and barracks are listed next; 0.7
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percent of the type #l1 munitions and 2.8 percent of the type #2
TRAP are in aircraft shelter #1; other shelters contain other
quantities of munitions and TRAP. Eighty percent of the off-duty
personnel are distributed in the four barracks, except for off-duty
type #3 personnel who are located in the first three barracks.

The ATT cards in Figure 3 specify the attack headings,
intended aim points, aiming errors, ballistic dispersion, number
of weapons, bomb stick length, weapon type, and probability of
arrival of the attacks. The EQUIvalence cards enter instructions
for structuring the results to be transmitted to TSAR. The first
entry specifies that type #1 personnel casualties are not to be
reported to TSAR. The second entry prescribes that the percentage
casualties to TSARINA type {#4 personnel are to be imposed on types
#4 and #5 personnel in TSAR. The next entry specifies that the
percentage losses sustained by type #1 munitions are to be imposed
on both assembled and unassembled #1 and #4 type munitions in
TSAR; note that the "equivalence' list starts on the first EQUI
card and is completed on the second. The last entry on the second
card specifies that the casualty percentage sustained in TSARINA
by the #2 type TRAP is to be imposed on three TSAR types of TRAP:
#1, #2, and #7. The third EQUI card specifies that the casualties
sustained by the off-duty type #3 personnel should be applied to
the #3, #4, and #5 off-duty personnel types in TSAR. (Casualties
among other off-duty types will be controlled by the losses to the
type #1000 personnel who were located in the barracks.) The last
entry on the third EQUI card specifies that the percentage loss
sustained by personnel type #2 should be imposed on the aircrews
(i.e., #101) at risk in TSAR.

The various weapon effectiveness data are entered with the EMD
card and its supplementary cards. The first entry specifies that
14 cards are to be used to specify the weapon effects for this
weapon. The second and third entries denote that the weapon is
type #1 and that its reliability is 95 percent. The eight entries
that follow are the radii of weapon effects against the eight
target types found at the test base. The first of these specifies

an effective disrupted radius of 20 feet on runways (target type #1).

S —
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The same value is indicated for the other pavement targets: e.g.,
the taxiways, aircraft parking ramps, and vehicle parking areas
(target types #3, #4, and #7). Larger radii are specified for
structural effects against the buildings (target types #5, #6, and #8). 1

The entries on the first supplementary EMD card specify the
secondary weapon effects radii. The role and interpretation of
these radii, and of the factors on the following six cards, are
determined by the entries on the eighth supplementary card, as
explained at length in Appendix A. TFor example, the values listed
for the sixth type of target specify that personnel and munitions
(or POL) that are within a radius of 100 feet, sustain 75 and 17
percent losses, respectively; i.e., their losses are governed by the
first criterion. AGE and TRAP (the third and sixth supplementary
cards) are governed by the second criterion, and 15 and 29 percent
of these resources within 140 feet of a hit are lost. All spare
parts within 140 feet of the burst sustain 24 percent losses, if
the burst was within 100 feet of the target boundary (i.e., the
third criterion). No assessment is provided for building
materials in the sixth type of target.

The last three entries for the second target type--the
aircraft shelters--are the three special factors that control
aircraft and shelter damage estimates. The first two numbers are
the probabilities that aircraft that are in the shelters at the
time of the attack will be killed (1) if the shelter is buttoned
up and a weapon strikes within the two foot radius entered on the
first card, and (2) if the shelter door is open and a weapon
strikes within the 100 foot radius noted on the tenth card. The
last of these three entries specifies that there is a 12 percent
chance that the shelter itself is destroyed, given a hit within two
feet (R1) of the shelter walls.

" The two-level cookie-cutter damage function is used for target
type #8; when weapons fall outside the target, 80 percent of the
personnel, equipment, and parts within the target are lost within 35
feet of an impact and 20 percent (one-forth of 80) of these

resources are lost within 80, 70, and 60 feet from an impact,

respectively.
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If the weapon hits the target, 80 percent of the resources are lost
within 43 feet of an impact, and 20 percent are lost within

100, 90, and 80 feet, respectively.

OUTPUT

The initial TSARINA output provides a record of the input
data. The first of these data, shown in Figure 4, provides a
record of all resources, including the number and name of the
target at which the resources are stored. These are followed by
the formatted title block shown in Figure 5 that indicates the
values for several of tne key control parameters. The
scheduled time of the attack, and an indication of any
coordinate translation that was required, are indicated next.

Full particulars on the targets, attacks, and weapon effects IJata
conclude the input data as shown in Figures 5 and 6. To
distinguish aircraft shelters from other numbered facilities, a
"1000" is added to the number for each shelter to avoid ambiguity.

TSARINA output for each trial is illustrated in Figures 7
and B8, using the results for the eighth trial. As will be
noted, both the runway and the main taxiway were hit; of the 26
bombs that affected the runway, six did not impact the runway
itself, but hit close enough for the runway to be within the
bomb's 20 foot radius of effectiveness. Two of the six aircraft
shelters each received one hit; in one case the impact was
outside the target, but within the 2-foot radius of effectiveness.
The fractional losses of any resources that were stored in each of
these facilities are also noted.

The only hits that affect the taxiways, or the stub taxiways
in front of the aircraft shelters, were on those stubs; stub #1
sustained a direct hit, and stub {#5 sustained a near miss.

Three of the shops sustained several hits; the expected losses
to the various classes of resources can be noted. For shop #2, for
example, even though 5 out of the 9 hits were external to the
facility, damage would be expected to nearly 70 percent of the
structure, and 58 percent of the personnel in that facility are

estimated to be lost.

N,
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RESJURCE STORAGE DATA

-2 TARS ET NUNMBER NAME
3 SHOP #1 -31380 -450
c 1 t 200 c 1 4 330 c 2 2 100
c 1 2 189 c 1 3 350
[} SHOP #2 -2860 0
c 1 2 300 c 2 3 250 c 2 4 500 c 1 132
S SHOE 83 -2390 1590
[ | 1 1390 c ot 2 229 c 1 3 u9e
b SHOP &4 -2600 500
[ | 7T 1000
10 PK3 ARZA -3650 0
c 2z 1 4090 c 2 2 302 c 2 3 250 c 2 b 157
11 PK:3 ARLA -200C 59
c 2 o290 co2 2 0% < 2 3 5930 c 2 S
29 SHZL #1 ~33C 1272
(o 1 7 (G ] 2 24
21 Szl 82 ER 223
C oo 3 3 C 5 o 43
23 sy 1200 1835
4 3 31 5 4 <3
24 SHEL 35 1300 2540
< 1 7 c 5 2 29 4 2 q [ k] AN
25 SdEL 2 293¢ 1959
T u 2 2 c N 3 12
26 BARKACKS #:.01 - 3320 2329
S 1T 222 1 100 44l
27 BARRACK S 8202 ~3300 20l
A R B PRV 220 O 1003 220
; 23 BAXRACKS 2223 -2250 2330
¢TIy 200 o 1 1003 4
29 BARYACK S #2)w -2250 2620
C Y 1IR3 200

STORAGE 0? Ti= RISJIURC: LOCATIONS RELUIRED 55 LUCATIONS IN THE STOCKS ARRAY,
ANLD THZ EQUIVALIN ‘T DATA USED 21 SLEMENTS OF THE EQ'ITV ARRAY,

1 Fig. 4 — Listing of resource location data
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The fractional losses for all of the resource types present on
the base are summarized in Figure 8; these results cumulate the
fractional losses suffered by each type of resource at each of its
locations. These same results, modified as required by the EQUI
cards, and summary data describing the damage sustained by the
runway, taxiways, aircraft shelters, and other facilities, are shown
at the bottom of Figure 8, formatted for transfer to TSAR. To
interpret these card images, the reader should consult the
instructions for preparation of Input Card Type #40 in the TSAR
User's Manual.

The statistical results for the ten trials are presented in
Figures 9 and 10. The first of these figures provides an indication
of the fraction of trials in which at least one hit was sustained,
as well as the expected number, and standard deviation, of hits.
Comparable results are provided for CBU weapons, when they have been
used. The results labelled "Bomb Coverage" are the expected
fractions of the facility floor-space that are affected by the two
coverage radii, R1 and R2. The average losses that are sustained at
each target by the six classes of resources are listed on the right
side of Figure 9. A summary of the runway closures and the required
runway repairs is noted at the bottom of this figure.

Figure 10 presents the average losses sustained by each
type of resource for the ten trials, along with the standard
deviation of those losses. When TSARINA is used as a general-purpose
damage assessment model, these statistical results are the
primary output; they are not transferred to TSAR, since TSAR only

uses the trial-by-trial results illustrated in Figure 9.

~
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TYPE AVERAGF STD PEV
LOSSES LAOSSES
PEACTNT

1 32.830 14.394

2 30.R99 14.01¢

3 27.84) 16,968

4 12,399 T.466

7 26433% 31.52¢
1030 13,263 6438
1773 15,239 11.5%9
1 t.u80 9,932

2?2 2.249 1.154

3 7.03) 2.788

o 13.130 542006

1 0.150 J.2270

2 %4530 J).548

3 9,969 JeB24

2 N.850 0.883

3 2.3 2.376

4 1,529 1.261

Fig. 10 — Statistical results of
resource losses
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Appendix A
DETAILED DESCRIPTION OF TSARINA INPUT

The basic input cards employed with TSARINA are:

CONT control card

DATA TSAR data card

TGT target card; one per target

TGT2 aircraft shelter card; one per shelter when
the expected-value mode is to be used

ATT attack card; one per weapon delivery pass
(or group of identical passes)

ATT2 alternate attack card

EMD effective miss distance card; one for each
weapon type

REDO controls sequential cases

END terminates overall computation

The ATT2 card is actually two cards in sequence and the EMD
card may have up to sixteen® supplementary cards. Each TGT card is
followed by as many cards as are required to specify the resources
located a; that target. A detailed description of the entries for
each type of card is presented on the pages that follow.

Tﬁg general arrangement of data on all basic card types is
similar; the card name is placed (left-adjusted) in the first
four columns and the data are entered in the eleven 6-column
fields between columns 7 and 72. All data are read with an I6

format, i.e., they are integers, except that. as will be noted

#Up to 33 supplementary cards, if there are more than ten
target types.
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from the descriptions defining data entry, two data are entered
in certain fields of the CONT and DATA cards and on the
supplementary target cards. Columns 5 and 6 are also used
on several cards, as will be described. Furthermore, the name
of the target complex being studied and a name for each target
may be included in columns 73 through 80 of the CONT arnd TGT*
cards, respectively; any alphanumeric names are acceptable.

All linear dimensions should be in consistent units®™¥ (e.g.,
feet) and the target orientation and the attack heading eniries

should be in degrees.

*When electronic card images are used, columns 73 through 88
may be used for alphanumeric target names by entering a "1" in
column 18 of the CONT card.

*%]f ATTZ cards are to be used, all linear dimensions
must be in feet.

i
7
i\
h
!
]
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CONT

The CONT card controls the mode of operation, the choice

of random number generator, the number of trials (attack

replications), and printout options,; it also specifies the

minimum clear length (MCL) and minimum clear width (MCW) for

runway attack effectiveness calculations, and controls runway

repair assessment. This card should be the first card to be entered.

Columns

1-4

10-12

13-15

16-18

19-21

23-24

Data Entry

CONT

If unity, program computes resource damage levels
appropriate for entry into TSAR.

When O, the seed for the random number generator is
the same for all runs. If greater than 0, the seed
is changed from run to run; if equal to -1, the
random number generator is locked out.

Number of target types to be entered.
Desired number of replications. Default is 1.

If 1, descriptive data on the CONT and TGT
cards may extend to column 88, rather than
be constrained to an 80-column format.

Controls printout options as follows: If entry is:

5 Prints multiple trial statistics plus a
condensed listing of hits by trial

4 Prints multiple trial statistics plus a
condensed listing of runway status by trial

3 Prints multiple trial statistics only

2 All above plus runway results for each trial

1 All above plus hit summary for each trial

1 All above plus all hits and target corners

2  All above plus all impact points

Controls printout options for resource damage:
1 Damage fraction formatted only for user
2 Damage fraction formatted only for TSAR
3  Both formats




29-30

49-54

N
w
)
o
o

73-80

40

Normally set to zero; when initialized

greater than zero, intermediate computational
information is output for program tesi purposes
If set to greater than 7, the randor number
generator 1s locked out.  See the program sonr e
listing in Appendix € for the effect ot ctier
values.

Minimum clear length (M0L tor airaritt creralioas,
(Used to test it the runw:vs arc ojed )

Minimum clesr widih (MO for sircrady opeerat | ous.
(Used to test if the runwavs ale 5oL

Wien the entry is b, 1noaay ree s wl TR
minimur numbe r Of Criters T b Dejireto Il Ui

rinwdy Lo meet Che MO ana Mwoo ste s

Wheto the entry s R L S S “
Loorre paded torooll 1

prihitonl onlioh ey

RN 2N whienn e en e NN

vided tor eachortnway .o
The distance zoross the ranway th.t oo
" .
runway rectdangle is to b shittes i o v o Co
an adequate section; the defaualt va.ae s

The distance along the runway that the Tinirs ruie
rectangle is to be shifted in checking tor . adeguate
section; the default value is 250.

A name can be entered here for the entire targel compiex
and it will appear in the heading of the output listing.
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DATA

The DATA card controls the form of the output to TSAR, defines
the time and location of the attack, and provides TSARINA the
necessary resource identity data for communicating results to TSAR.

This card is not required if the results are not to be used in TSAR.

Columns Data Entry
1- 4 DATA
5- 6 If unity, statistical results are punched on

cards for subsequent processing and reorganization
using auxiliary programs.

12 Enter the number of trials for which damage data and
resource loss data are to be stored for TSAR.

18 Enter the number of trials for which card copies of
the damage data and resource loss data are to be punched. j
24 Number of airbase under attack (as interpreted

within TSAR).

29-30 Day of attack
35-36 Hour of attack
41-42 Minute of attack 1
47-48 Target type number assigned to aircraft shelters
33-56 Target type number assigned to aircraft taxiways ]
39-60 Target type number assigned to aircraft parking
ramps
nl-66 Percentage of the aircraft that are damaged

by air attack that cannot be repaired.
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TGT

Each TGT card designates the location, size, and orientation

of a rectangular target.

Columns

16-24

]
(v
|
w
<

31-36

41-42

Data Entry
TGT

The N-coordinate of the westernmest coruer of tiie
target. 1f the westerume.m corner of any target

does not rall 1 the tir N-Y

quidrany ot Ln

covordinate system, THRALLD woorst ae iy REEN
the origin (o omuwltiple ot 1000 feel o LB

all targe's arc in the fi:oU auac . 00 sivey
translation, targets o rou fall o oo the gl lowed
32600 % 32000 area, thos ore Mmoo i e :
that ared and (he user o4 notir:

The Y-coordingto of the wosternmr st oo e T
target. 1! 4 Loarget Lo rurt o I Lo

the X and YV cocrainates 0 whe SOULLW s TeY Lty
should be specified.

Target dimension alorg the boundary voonning o the
east (or north) Trov the reference covno
specified {n the two previous ficlis.

Target dimension alonyg tioe bonndary ramaiing scouti st
(or east!) trom the vefervnce corner.

Heading in degrees of the northeast {or novif) heading

boundary of the target (.long the dimensicn speaified
in columns 19 to 24).

Target type. Targets mayv be grouped 1nto up to

10 (or 20) different cateyories with like
vulnerabilities. This entry is used in
conjunction with the effective miss distance on
the EMD card. Target type 2] is restricted to
runways and taxiways that may be used for flight
operations; there can be at most 5 targets of

this type. The user may specifyv other target
types as aircraft parking ramps. taxiways, and
aircraft shelters; if used with TSAR, the target
type number selected to designate each of these
target sets must be entered on the DATA card. For
all other targets, structures with materiel] of
like vulnerability can be assigned a common target
type number; if additional stratification in
results is desired, targets of like vulnerability
may be grouped under two or more target types.

SRS VU
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49-54

55-60

61-66

67-70

43

If greater than zero, all hit locations will be saved
and printed when the entry in column 24 of the CONT
card is zero or less.

Facility number as understood in TSAR, if the target
is a maintenance shop or a flight-line personnel
assembly area (should not be used if the results

are not to be used in TSAR).

Class of resource stored in the facility, if storage
is restricted to 100 percent of one resource cl--s,
or to 100 percent of one type of one resource c.ass.

Type of resource, if only one type is stored in the
facility (all types are inferred if blank or zero).

Number of subsequent cards used to describe the types
and quantities of resources stcred in this facility
(use only when columns 53-66 are blank).

Target descriptions; columns 73-88 may be used if
input is not restricted to 80 columns.

|
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SUPPLEMENTARY TARGET CARDS

Each TGT card may be followed by as many supplementary cards as
are necessary to define the rescurces that are located in that
particular target. Each of these cards is read with a 53X,
5(3X,I2, 15, F5.0) format that provides for five descriptions
of resource class, resource type, and percent at the target.

"C" (for class), preceding the resource

Entry of the letter
class (in columns 7, 22, 37, 52, and 67), has been found helpful
in reviewing the large data sets required to represent a complex

airbase (see Figure 2).

Columns Data Entry
9-10 Number identifying the resource class:
24-25 1 Personnel 5 TRAP
39-40 2 AGE and equipment 6 Building materials
54-55 3 Aircraft parts 7 POL
69-70 4 Munitions
11-15 Number identifying which type of the specified
26-30 resource class is located here.®* If there is no
41-45 entry for "type", all types of the specified class
56-60 (that have not otherwise been specified) are
71-75 assumed to be present.
16-20 Percentage of the base stocks of the specified
31-35 type and class of resource that are located in
46-50 this target. Whole numbers are interpreted
61-65 as percentages; a decimal entry is required to
76-80 specify tenths of a percent. The output listing

of resource storage data is in tenths of percent;
e.g., 273 implies 27.3 percent.

*The number ''1000" added to a personnel designation specifies
off-duty personnel, and "100" added to a munitions designator
specifies weapons that are not assembled.

a ket i e s e =

i g, R AN At v

PO

e it o,
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TGT2

These cards are used to input the location of aircraft
shelters when resources are not tc be located in the shelters
and the damage to these targets is to be estimated with the
expected-value mode. The identification "TGT2" designates
selection of this option. All aircraft shelters must be
handled in a consistent fashion; i.e. their characteristics must
either all be entered on TGT type cards, or all entered on TGT2
type cards. The inputs for the TGT2 cards are identical with the
TGT cards for columns 7-48; entries in columns 49-80 are

ignored.

S b e AR e
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ATT

The ATT card specifies the parameters of each weapon-delivery
pass. Inputs required are the attack heading (measured from north
in the coordinate system used to specify the targets), the desired
mean point of impact (DMPI) for a single weapon or for the middle

of a stick of weapons, the aiming error expressed as REP (range
error probable) and DEP (deflection error probable), the ballistic
error of the individual weapons, the number of weapons to be
delivered in the pass, the stick length, the weapon type (related

to the effective miss distance on the EMD card), and the probability

of arrival at the target.

Columns Data Entry
1-3 ATT
5-6 Total number of passes with identical

characteristics; default = 1.
10-12 Attack heading; degrees from north.

13-18 The X-coordinate of the DMPI of a single weapon
or the middle of a stick of weapons.

19-24 The Y-coordinate of the DMPI as above.
25-30 The REP

31-36 The DEP

37-42 Ballistic dispersion in range of individual

weapons (R-DISP).

43-48 Ballistic dispersion in deflection of
individual weapons (D-DISP). Default
value is R-DISP.

49-54 The number of weapons in the stick.

55-60 The length of the stick (the distance between
the first and last weapon of the stick in the
absence of dispersion).

61-66 The weapon type (provides reference to the
appropriate effectiveness data). An
entry is required (an integer from ! to 10);
otherwise hits will not be recorded.

67-72 Probability of arrival at target; default = 100.




ATT2

The ATT2 card should be used in place of the ATT card when the
user wishes assistance with trajectory calculations. With this card
the user expresses the attack in terms of speed, altitude, dive
angle, intervalometer settings, etc., and a special subroutine
converts these inputs to those demanded on the ATT card. The conversion
procedure is the JMEM/AS Open-End Method Zero as outlined in the
Users' Manual for JMEM/AS Open-End Methods, Wang Labs., Inc.,

Tewksbury, Mass., August 1974.

Both ATT and ATT2 type cards may be used in the same run; the order
of entry is of no importance. When ATT2 cards are used, the input data
will be reproduced as submitted, as well as being tabulated in the normal
manner, after conversion.

Data input with the ATT2 procedure require two cards. The first
card is labeled ATT2 in the first 4 columns and has input similar to
that on an ATT card (all fields are read with an 16 format); a second
unlabeled card is mandatory following each ATT2 card. The format for
both cards follows. When these cards are used, all linear dimensions

in the input data must be in feet.

Columns Data Entry
1-4 ATT2
5-6 Total number of passes with identical

characteristics; default = 1. ;
10-12 Attack heading in degrees from north. !
13-18 The X-coordinate of the desired mean point of impact

(DMPI) of a single weapon or the middle of a stick
of weapons.

19-24 The Y-coordinate of the DMPI as above.
25-30 The CEP in the normal plane in mils, or, if DEP is
specified, a constant which, when divided by the sine !

of the impact angle, gives the REP, in mils.

31-36 The DEP in mils (if omitted, CEP controls).
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37-42 Ballistic dispersion in mils.

49-54 The number of weapons in the stick.

61-66 The weapon type.

67-72 Probability of arrival at target; default = 100.

The data format for the second card of each ATT2 pair is as
noted below (this card is used with a 6X, 916 format). Typical

ballistic data required for this card are noted in Table A-1.

Columns Data Entry
1 7-12 Aircraft velocity (kn).
' 13-18 Release altitude of last bomb (ft).
19-24 Dive angle at release (deg).
25-30 Terminal velocity of a low-drag weapon, or the first

leg of a high-drag bomb (ft/sec) (See Table A-1)
{(VT1 in JMEM).*

31-36 Terminal velocity of a cluster bomblet or a high-drag
bomb (ft/sec) (See Table A-1) (VT2 in JMEM).

37-42 Probable error in estimating and correcting for wind
effects (ft/sec).

43-48 Cluster opening time or fin opening time for a
high-drag bomb (msec) (TD in JMEM).

49-54 Intervalometer setting (msec).

55-60 Dispensor intervalometer setting (msec) (0 for clusters).

*I1lustrative values are noted on Table A-1.
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Table A-1

TYPICAL BALLISTIC PARAMETERS

VT1 VT2
Weapon (fps) (fps) T or H
Mk-81 Mod 1 1850 0 0
Mk-81 SE 1100 208 300 msec
Mk-82 Mod 1 1900 0 0
Mk-82 SE 1200 240 350 msec :
Mk-83 2250 0 0 é
Mk-84 2850 0 0 "'
M-117 Unretarded 1950 0 0
M-117 Retarded 900 168 300 msec
M-118 2450 0 0
* AN-M64A1 1600 0 0
AN-M65A1 2000 0 0
Mk-36 DST 1200 0 350 msec
CBU-38 450 0 0
CBU-52B/B 1000 230 Variable altitude (ft)
CBU-58/B 950 215 Variable altitude (ft)

SOURCE: Users' Manual for JMEM/AS Open-End Methods,
Wang Labs, Inc., Tewksbury, Mass., August 1974.
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The EMD and supplementary cards provide information regarding s
weapon effectiveness against the several tvpes of targets and the
several classes of resources. The formats of the entries differ
for point-impact weapons and for CBU munitions, and they differ J
between aircraft shelters and all other target types. Normally,
each type of weapon will be represented by up to 17 cards (or 34
cards, if 11-20 target types are specified on the CONTrol card),
although just the first card, the EMD card, could suffice for
certain limited assessments. 1

For point-impact weapons (GP bombs or PGMs) the entries

on the EMD card are: !

Columns Data Entry 3
1

1-3 EMD
5-6 Enter the maximum number of cards that are associated 3

with each target type for this type of weapon.

8-9 Weapon type number

10-12 Weapon reliability (percentage)

13-18 Rl Radius of effectiveness versus target type {1

19-24 R1 Radius of effectiveness versus target type #2 F
o
o

67-72 R1 Radius of effectiveness versus target type #10 |
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The supplementary data for the several target types are located
in the corresponding fields on the cards that immediately follow
the first card. Definitions of the data to be entered on the EMD
card and on the supplementary cards are noted below; somewhat
different definitions apply for the target type that the user has

designated as aircraft shelters, as will be outlined shortly.

Card All Target Types

No. (except shelters)

1 10 R1 Effective radius against target type
2 11 R2 Secondary effects radius

3 12 Personnel loss criteria

4 13 AGE loss criteria

5 14 Spare parts loss criteria

6 15 Munitions (and PQL) loss criteria

7 16 TRAP loss criteria

8 17 Building materials loss criteria

9 Flag - Controls loss criteria interpretation

The data on cards 1 to 8 apply in the case of a near miss and
those on cards 10 to 17 apply for a direct hit. If no data are
entered for a direct hit, the near miss inputs are used; if any
data are entered for a direct hit, only the values on the tenth
through seventeenth cards are used. Null entries are interpreted
as zero.

If 11 to 20 target types are treated, a second set of (up to
17) cards should be placed immediately a‘ter the first set
described above: these cards are each read with a 12X, 1016

format.
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The appropriate loss criterion for assessing resource damage
is controlled by the user and is communicated with the value of
the control variable Flag, which is entered on the ninth card.
The value of Flag for each target type is a 6-digit code UVWXYZ,
where U, V, W, X, Y, and Z express the user's choices regarding the
treatment of the six resource classes. Their values are defined

from 0 to 8 as:

0 Ignore this class of resource

1 Value represents probability of kill of these
resources within a circle of radius R1

2 Value represents probability of kill of these
resources within a circle of radius R2

3 As in 2, given that the Rl radius intersects the
target perimeter.

4 Value is the radius of kill of these resources

5 Value is the radius of kill of these resources,
given that the Rl radius intersects the target perimeter

Values 6, 7, and 8 are a combination of

a radius and a probability of kill.

6 Value is the radius (times 1000) of an area within
which the Pk is one-fourth that value of Pk within R1,
plus the value of Pk within R1

7 Value is the radius (times 1000) of an area within
which the Pk is one-fourth that value of Pk within R2,
plus the value of Pk within R2

8 As in 7, given that the radius Rl intersects the target
perimeter.

Thus, Flag = 321475 implies that personnel, AGE, parts,
munitions (or POL), TRAP, and building materials are to be assessed

by options 3, 2, 1, 4, 7, and 5, respectively, for the particular

weapon type and target type for which it is listed.

.

s
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The use of the EMD cards is somewhat different for aircraft
shelters. When the Monte Carlo mode is used to assess damage to
these targets, the second through ninth EMD cards are interpreted
the same as for any other target type. When the expected value
mode is used, only the third, fourth, and fifth of these cards are
used, and the entries are interpreted as the damage probability to
personnel, equipment, and spare parts when a weapon falls within a
radius Rl from the shelter. The other entries, noted below, are

interpreted identically in either mode.

Card
No. Entry
1 Rl Effective radius against aircraft in
shelters with closed doors.

10 R3 Effective radius against aircraft in
shelters with open doors.

12 Probability of aircraft damage in a shelter
with a closed door, when a weapon falls
within a radius of Rl from the shelter.

13 Probability of aircraft damage in a shelter
with an open door, when a weapon falls
within a radius of R3 from the shelter.

14 Probability the aircraft shelter is killed

when a weapon strikes within a radius of Rl
from the shelter.

If the weapons are CBU type munitions, the following entries

are used with the EMD and the supplementary cards:

Columns Data Entry
1-3 EMD
5-6 Enter the total number of cards (maximum = 8) that

are associated with the first 10 target
types for this type of weapon.

8-9 Weapon type number
10-12 Weapon reliability (percent)
13-18 Enter CBU pattern length as a negative entry é

19-24 Enter CBU pattern width as a positive entry




The
expected

they are

Card
No.

13-18
19-24
o
o

o

67-72
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supplementary cards permit the user to specify the
percentage loss of various classes of resources when
within the CBU bomblet pattern: q
o
Entry
Expected percentage loss at #1 type targets
Expected percentage loss at #2 type targets
Expected percentage loss at #10 type targets

The first supplementary card is blank; the others are organized

similarly to those for point-impact weapons. That is, the third

through eighth cards apply to personnel, AGE and equipment, spare

parts, munitions (or POL), TRAP, and building materials, respectively.
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EQUI

The EQUIvalence cards are used to achieve consistency between
the resources as defined in TSARINA and those defined in
TSAR, when damage reports are prepared for transmission to TSAR.
If the resources are defined identically in the data bases for
both models, these cards are not required.

Resource equivalence data are entered using a specially
formatted data string. The order of the data entered is: (1) the
resource class, (2) the TSARINA resource type designator for which the
equivalencies are defined, and (3) the TSAR designators of the
resource types for which the percentage losses are to be equated
to those of the designated TSARINA type. The numbers defining the
resource classes are distinguished in the data string by addition
of the number 5000.

If several TSAR resources are to be assigned the same
TSARINA damage percentage, each of their numbers should
immediately follow the number for the equivalent TSARINA
resource. If necessary, the designator list can be continued on
a subsequent card image when the eleven data fields are full; the
list is terminated either by a null entry or by another resource
class designator. However, the equivalence card cannot be used to
equate a TSARINA resource designation to a type #0 resource to
signify "all types not otherwise specified”" for TSAR; to take
advantage of that option, the TSARINA resource designation should
itself be #0 (see p. 13). If the first entry following the
TSARINA designator is -1, the TSARINA damage estimate for that

resource is not reported to TSAR.

EQUI 3003 5 1 3 5 7 5003 6 2 &4 6
EQUI 10 12 ©
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In this example, the first, third, fifth, and seventh types
of aircraft spare parts, as defined for TSAR, are to be assigned
the damage level assessed for the fifth type of spare part in
TSARINA; similarly, the second, fourth, sixth, tenth, and twelfth
TSAR spare parts are assigned the damage level assessed for the

sixth type of spare part in TSARINA.

EQUI 5001 7 -1

In this case, estimates of casualties suffered by type #7
personnel are not to be reported to TSAR.

A final complication is introduced for differentiating
between on-duty and off-duty personnel, and between assembled and
unassembled munitions. TSAR personnel designators with values
less than 1000 refer to on-duty personnel; off-duty personnel are
specified by adding 1000 to their normal designator. Note that
types 0 and 1000 refer, respectively, to all on-duty and off-duty
personnel not otherwise specified. Unassembled munitions are

designated by adding 100 to the nominal munition designation.

st uise it




REDO

The REDO card is used to terminate the input for one case and
initiate a new case with some or all of the previous inputs, as

described earlier.

-Columns Data Entry
1-4 REDPO
7-12 All targets will be retained unless the entry is

unity (1); in that case a new set of targets and
a new set of attacks are required.

13-18 The number of prior attacks to be retained
when the targets are not changed. Each attack is
numbered in the order in which it is entered;
the attacks retained are selected from the top
of that ordered list. All will be retained if
there is no entry. Use a negative entry (-1) if
none are to be retained.

19-24 An entry of unity (1) suppresses the input listings for
targets and/or for attacks and weapons if no changes
have been made in these data sets from the prior case.
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END

An END card must be included at the end of all data entry

cards.
Columns Data Entry
1-3 END
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Appendix B

DEFINITIONS OF VARIABLES AND ARRAYS USED IN TSARINA "COMMON" STATEMENTS

Key Variables

ACLOSS The percentage of damaged aircraft that are
not reparable.

'ALLMC Switch; internally set to unity when aircraft
shelters are handled with the Monte Carlo mode.

BASE The number of the airbase, in TSAR, at which
the attack occurs.

CHANGE Switch; set to unity between cases when the target
data are to be changed.

DAY The day, during the TSAR simulation, on which the
P air attack is presumed to occur.
HOUR The hour, during the TSAR simulation, during
which the air gttack is presumed to occur.
INL Distance along the runway the "minimum runway rectangle"
is shifted.
INTSAR Switch; set to unity when results are to be

generated for TSAR.

INW Lateral distance the minimum runway rectangle is shifted
in checking for an adequate section.

ISAVE Switch; set to unity if resource damage results are
to be generated for the auxiliary FORMATER program.

ITRIAL Number of the current trial.

KCBU Switch; set to unity if any weapons are CBUs.

KPTI Switch; set to unity if any weapons are the point-impact
type.

KTEST Index controlling variety of debugging printout options.

LAST Switch; set to unity for last case.

LIST Switch{ when set to unity, target and/or attack input lists

are suppressed when unchanged.




MCL

MCR

MCW

MINUTE

MODE
MTT
MXITEM
NA
NAM
ND

NHITD

NJMEM

NOAGE

NOEQUI
NOFAC

NOMATL

NOMUN

NOPART

NOPEO

NOPEOP

NOPOL
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Minimum adequate length for required runway.

Switch; set to unity when runway availability is
to be checked.

Minimum adequate width for required runway.

The minute, during the TSAR simulation, at which
the air attack is presumed to occur.

Index controlling mode of operation.

Largest target-type number in the target array.
Maximum number of entries in the STOCKS array.

Total number of weapon-delivery passes.

Maximum permissible number of weapon-delivery passes.
Number of types of weapons in overall attack.

Switch; set to unity when the expected-value mode
is specified.

Number of weapon~delivery passes that require
trajectory calculations.

Maximum number of entries in the AGE array; one
greater than the size of the AGESTK array in TSAR.

Maximum number of entries in the EQUIV array.
Maximum number of entries in the FACLTY array in TSAR.

Maximum number of entries in the MATERL array; one
greater than the corresponding TSAR array.

Maximum number of entries in the AMMO array;
101 units greater than the MUNSTK array in TSAR.

Maximum number of entries in the PARTS array;
one greater than the corresponding TSAR array.

Dimension of PEOPLE array in TSARINA;
equals (2*NOPEOP +2).

Maximum number of entries in the PEOPLE array in TSAR.

Maximum number of entries in the POL array.




NOTRAP

NPLOT
NPRINT
NREDO

NREP

NSAVE

NSM
NST

NSTAT

NT

NT2
NTM
NTRIAL

PDAM

PUNCH

RAMPS

REPAIR

SHELT
TSAR

TXWYS
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Maximum number of entries in the TRAP array;
one greater than the corresponding TSAR array.

Switch; set to 1 or 2 if runway impact plots are desired.
Index controlling results output.
Switch; set to unity if an additional case is specified.

Switch; set to unity when repair requirements are
to be assessed.

The number of weapon-delivery passes saved from one
case to be used in the next case.

Number of targets to be retained for a subsequent case.

Number of weapon-delivery passes to be retained for a
subsequent case.

Total number of aircraft shelters.
Maximum number of targets for which hits can be stored.

Cumulative number of trials in which the minimum runway
was available.

Total number of targets entered using the TGT cards.
Total number of targets entered using the TGT2 cards.
Maximum permissible number of targets.

Total number of trials specified.

Switch; position controls output formats for
trial-to-trial damage summaries.

When greater than zero, output for TSAR is card-punched.

Target-type chosen to designate aircraft parking
aprons and ramps.

The minimum number of crater repairs required to
clear the minimum area for flight operations.

Target-type chosen to designate aircraft shelters.
When greater than zero, output for TSAR is stored on disk.

Target-type chosen to designate taxiways.
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KEY ARRAYS

All arrays listed in labeled Common in TSARINA are defined
below. The first seven arrays store data pertaining to AGE and
equipment, munitions, building materials, aircraft spare parts,
personnel, POL, and TRAP, respectively. The definitions shown

below the array names are the same for all of these arrays.
AGE(I,J)

AMMO(I,J)

MATERL(I,J)

PARTS(I,J)
PEOPLE(1,J)
POL(I,J)
TRAP(I,J)
1= Resource subcategory
J=1 Pointer to the location in the STOCKS array, where the
first quantity of this resource is stored.

2 Cumulative losses at all targets where this resource
is stored.

3 Square of the cumulative losses.

4 Pointer to the location in the EQUIV array, where
the first equivalent TSAR resource category
designations are stored.

ATT(I,J) Storage array for weapon-delivery data.
I Weapon-delivery pass number; numbered internally in
order of entry.
J=1 Heading (deg).

2 X-coordinate of desired mean point of impact.

3 Y-coordinate of DMPI.

4 Range error probable of DMPI.

5 Deflection error probable of DMPI.
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CBUHT(J,K)

Ccov(L)

cova(1,J)

EMD(I,J,K)
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Dispersion in range (ground plane).
Number of weapons released in pass.
Length of stick (in ground plane).
Weapon type.

Dispersion in deflection.

Probability attacker arrives at target.

Impact coordinates of the centroid of the Jth CBU
pattern.

X-coordinate.
Y-coordinate.

Fraction of target L covered by one or more CBU patterns.

Expected number of weapons that impact within R1
feet of aircraft shelter "I".

Expected number of weapons that impact within R2
feet of aircraft shelter "I".

Weapon effectiveness data.

Weapon type.

Target type.

Effective miss distance R1 for a near miss.
Effective damage radius R2 for a near miss.
Personnel damage factor for a near miss.

Equipment damage factor for a near miss.

Aircraft spare parts damage factor for a4 near miss.
Munitions damage factor for a near miss.

TRAP damage factor for a near miss.

Building material damage factor for a near miss.




9
10
11
12
13
14
15
16
17
EQUIV(NOEQUI)
FACLTY(I)
HIT(I,J,K)
I
J=1
2
3
K
HITR(I,J,K)
1,J,K
IR(N)
12(I)
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Coded Flag defining the criteria for assessing
resource damage.
Effective miss distance Rl for a direct hit.
Effective damage radius R2 for a direct hit.
Personnel damage factor for a direct hit.
Equipment damage factor for a direct hit.
Aircraft spare parts damage factor for a direct hit.
Munitions damage factor for a direct hit.
TRAP damage factor for a direct hit.
Building material damage factor for a direct hit.

Used to store the resource designators to be
used for reporting damage to TSAR.

Used to store the TSAR facility number for those
structures whose damage is to be reported to TSAR.

Storage array for hit locations on specified targets.

Ith of those targets for which hit data are
to be stored.

X-coordinate.
Y-coordinate.
Weapon type.
Number of hits on the Ith target.

Storage array for hit locations on type #1 targets
(i.e., runways and taxiways).

See HIT(I,J,K).

Switch; set to unity if the Nth weapon-delivery attacker

fails to reach target.

Designates the zone for each target (see
subroutine TGTZON).
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IZONE(K,J)

(£

MHIT(K)

. MSTAT(J)

o

3-8

MTYPE (1)

NAME(I,4)

I

NCBU(L)

NHIT(L)

NRW(I)
OHIT(I)

P(L,K)
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Denotes which of the ordered targets fall in
the Kth target zone.

Lowest numbered target in the Kth zone.
Highest numbered target in the Kth zone.

Target number of the Kth target for which hit location
data are to be stored.

Storage array for accumulating trial results of runway
availability tests.

Minimum number of repairs required to open a minimum
runway.

Square of J = 1, above.
Not used.

Index that specifies whether or not supplementary data
are to follow the EMD card for weapon type I.

Stores either a two-word or four-word
alphanumeric name for each target.

Target number

Number of CBU weapon patterns that cover all or part
of target L.

Number of hits on target L; by both point-impact and
CBU weapons.

Target number of the Ith runway entered.
Counts near misses for each target.

Damage estimates for targets handled with the
Monte Carlo mode.

Expected fraction of target L that is within the
radius R1 of point-impact weapons.

Expected fraction of target L that is within the
radius R2 of point-impact weapons.

Fraction of personnel casualties expected at target L.




P2(L,K)

K=1

SHEL(N)

STAT(L,J)
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Fraction of equipment losses expected at target L.
Fraction of spare parts losses expected at target L.

Fraction of munitions (or POL) losses expected
at target L.

Fraction of TRAP losses expected at target L.

Fraction of building material losses expected
at target L.

Damage estimates for aircraft shelters.

Expected fraction of target L within radius R1 of
the weapon impacts.

Expected fraction of target L within radius R2 of
the weapon impacts.

Probability that a sheltered aircraft is damaged when
the shelter door is closed.

Probability that the shelter is killed.

Probability that a sheltered aircraft is damaged when
the shelter door is open.

Fraction of personnel casualties expected at target L.

Fraction of equipment losses expected at target L.
Fraction of spare parts losses expected at target L.

The TSARINA-generated target number for the
Nth shelter.

Storage array for accumulating trial results.
Target number.

Number of hits by point-impact weapons.
Square of J = 1, above.

Trials with at least one hit.

Fractional coverage by CBU weapons.

Square of J = &4, above.




10
11
12
13

STAT2(1,J)

STOCKS(I1,J)

J=1
2
3

TGT(L,J)

L

J=1
2
3
4
5
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Fractional target coverage within radius Rl of
point-impact weapons.

Fractional target coverage within radius R2 of
point-impact weapons.

Fractional personnel casualties.
Fractional equipment losses.
Fractional spare parts losses.
Fractional munitions losses.
Fractional TRAP losses.

Fractional building material losses.

Storage array for accumulating trial results for targets
of a given type.

Target type.

Fraction of the targets of type I that received at
least one hit.

Square of J = 1, above.
Resource storage location infomation.
Target number at which resource is located.

The percent of the resource stored in this location
(in tenths of percent).

Pointer to next target with the same type of resource.
Storage array for target data.

Target number; numbered internally in order of entry.
X-coordinate of westernmost corner (#1).

Y-coordinate of corner #l.

X~-coordinate of corner #2.

Y-coordinate of corner 2.

X-coordinate of corner 3.
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10
11
12
13
14

TGT2(L,J)

10
11
12
13

14
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Y-coordinate of corner #3.

X-coordinate of corner #4.

Y-coordinate of corner 4.

Heading of northeast target leg.

Target type.

Switch; hits stored when reset to unity.
Dimension of northeast target leg.
Dimension of southeast target leg.
Facility number of target.

Storage array for aircraft shelter data.
Target number; numbered internally in order of entry.
X-coordinate of westernmost corner (#1).
Y-coordinate of corner #l.

X-coordinate of corner #2.

Y-coordinate of corner #2.

X-coordinate of corner #3.

Y-coordinate of corner #3.

X-coordinate of corner #&4.

Y-coordinate of corner #&.

Heading of northeast target leg.

Target type.

Switch; hits stored when reset to unity.
Dimension of northeast target leg.

Dimension of southeast target leg.

Facility number of target.




TO(I,J)

WPNREL(1)
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Target order array in which targets are ordered
according to increasing values of the sum of the
coordinates of the western corner.

Ith target in the ordered array.

Value of (X+Y) rfor the Ith ordered target.

Number of the target as initially entered.

Reliability of weapon type 1.
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Appendix C
TSARINA SOURCE CODE AND COMMENTS

MAIN - TSARINA - AIRBASE DAMAGE ASSESSMENT INPUTS FOR TSAR,
IMPLICIT INTEGER %2 (A-Z)
INTEGER *4 MSTAT. NBASELl., NBASEZ2
REAL *4 STAT
THE FULLOWING JCL INSERTS TSARINA'S COMMON mBASIC™
[s]0] DSN=#*,STEPL1,COMMON,D{SP=SHR
0D *,DCB=BLKSIZE=800

sexxexs OBASIC" COMMUN IS STORED IN TSARIN.CIMMUN *xksasisxwss
FILE AS "SAVE TSARIN.COMMNON REP CARD (10"

INTEUER®*4 NAME, EMD
REAL *4 Py P2y COV, C0V2, WPNREL

COMMON /BASIC/ NAMEUS500¢%) «P1530481.P2(130+8),C0OVI500),
EMD{190+20,1 74, MTYPE(10), COV2(100,2}), WPNREL(1D},
1205001, N7« TGT(5004s14)e NT2s TGT2(100413}), SHEL(1001},
NAs ATY(50,112, ND, NTM, NSM, NAM, MTT, NST, ALLMC,
MODEs KTEST. . NPRINT, PDAM, NREDO, MCR, MCL+ MCW, NRW(S),
NAMES., LAST. BASE. DAY, HOUR, MINUTE, ACLOSS.
INTSAR,REPAIR,FACLTY{S00) 4NOFAC,SPEC,SHELT TXWYS,RANPS,
TOUS500+2) ¢ [ZONE(L100.2)s NHIT(5000, OHITIS00), MHIT (204,
HIT12Jde3,25)e HITR{5434250) NCBUUSQOV)

HoOX o P I MK

EXRE AT XA UK AR SR UEREERE R ZRE R L RX RS RS ARSI R CE AR E A RE SR XS E R EREK R
THt LINEAR ARKAY *20 , AND THE 2 ZERGING LUOPS, BELOW, MUST
BE REDIMENS LCNED IF ANY PART OF THE COMMON *STORES' S CHANGED,

ssex NOTE THAT ALL ENTRIES ARE *4 EXCEPT *STOCKS®

SRS LM XL AR R AR E SR P AR SRR F R A XA F R KRG E IS RN E LR KON
INTEGER %4  MXITEM,NIPEO.NOAGE «NCPART, NOMUN,NOTRAP ,NOWATL NOPOL
INTEGER %4  PEOPLE,AGE.PARTS,AMMC,TRAP,MATERL, PCL,NOEQUT, NOPECP
COMMON /STORES/ MXITEM,NOPEG.NOAGE »NCPART . NOMUN.NOTRAP, NOMATL 4

X AOPCOL,NOECUI +NOPEOP,PEOPLE(202+4 ) ¢AGEL 10141 PARTS( 40114,
X AMMO(1264 41 e TRAP(2644) MATERL (26,41 ,POL(10,4),5TACKS(103043),
X EQUIVI4U0)

SEEEREERRE AR R ERSAKEREER P ER AR NER SRR ARG E R R IR RSN AR R E SRR
CUMMON /STATS / STAT{300,17},MSTAT(3) NTRIAL,ITRIAL,NSTAT
COMMUN /CONTRL/ NREP.NPLCT.INW, INL+CHANGE  NSAVE L IST\NJMER
COMMON /OUTPUT/ TSAR, PUNCH, NBASEl., NBASE2

THE CBU CODE IS LIMITED 7O 200 CLUSTER BOMBLET CONTAINER IMPACTS

COMMON /CBUHIT/ CBUHT(200,2), IR(53), KCBU, KPTI
FEEEREEREEE RN R A TRFE R R AR AR R AR A SR EARE SRR SRR R R AR Rk R &
DIMENSION Z0(7402)
EQUIVALENCE (20(1), MXITEM)
EXSRERREREE RN EREE R RN KR EE R RER XS A R RS ASA R AR SR ERERERREE RS R ENR S
NTM = 500
wests NTM [S THE MAXIMUM NUMBER OF TARGETS ssswe
ARRAYS: TGT, TOs NHIT, OHIT, P, COVe NAME, NCBU, STAT,
FACLTY, [Z
NT2M = 100
sswex  NT2M [S THE MAXIMUM NUMBER OF SHELTERS, WHEN THEY ARE AGGRAGATED
ARRAYS: TGT2, P2, COV2, SHEL  (SEE ALSQO EHITL IN EXPHIT}
NAM = 50
stenx  NAM 1S THE MAXIMUM NUMBER OF ATTACKS
ARRAYS:  ATT, IR
NST = 20
sxsex  NST 1S THE NUMBER OF TAKGETS FUR WHICH HITS CAN BE STCRED.
ARRAYS: HIT, MHLT
ssese 1O CHANGE ANY OF THE PRECEDING CIMENSIONS, MAKE THE APPROPRIATE
wesss  CHANGES IN THE ARRAYS AND THEN CHANGE THE LIMITING VALUE,
KBRS EELE SRR AR R EE IR AR SR LR RIS R PR SRR E RN IR DR AR AR ER SR K &

THE OQUTPUTS FOR TSAR MAY BE PRINTED, PUNCHED ON CARDS AND FILED
OIRECTLY ON DISK FOR PROQUCTION RUNS. THE 2ND ANO 3RD OPTIONS
ARE CONTROLLED BY THE VARIABLES “PUNCH™ AND "TSAR®, RESPECTIVELY,
AND ARE EXERCISED WHEN THOSE VARITABLFS ARE INITIALLZED TO UNITY.

SP0CSRERREN LR SRR RERE G SRS CUEEERE R AR SRR NS SRR BUS RS SRS I RGO RS SR

DO 1 I = 1. 10556
1 L04(3) = 0




5.
7¢.

133,
136,
136,
136,
i3z,
138,
136,
l40.
l1¢1.
1e2.
143.
la4.
145.
l4s.
e,
16R.
las.
150,

AN NCoeE N

-

fal

71

THE NUMBER OF FACILIYI®S AND THE DIMENSICNS CF THE ARRAYS

IN THE “STORES™ CUMMON MUST BE ENTERED HEKE.

THE DIMENSIONS

ShUULD BE ONe LARGER THAN THE ARRAYS USED IN THE CCOMPANION

VERS[UN CF
ANC PERSCNN
BY +101 AND

NJF AC

MXITEM
NUPED
NJAGE
MIIPART
NUMUN
NJUTRAP
NJIMATL
NuPNL
NIOERQUL
NJOPLDP

SEPLALY BL

{F [UDAN
NT = 0
NTZ2 = 0
T T IR
FLAL ¢ ]
NEWTGT =
00 1319
LG =
CUNT INUE

1otie
1020

rEer N REG

CASE = C
0O 5 i
5 NRW( 1) =

CALL

IF (NTRI
ITF ((CAS
Do 12
DIV
6 PEOPLELI
Dot 1
7 AGE(T +J)
00 A& I
a8 PARTS(T,
Do 9 1
9 AMMOCT o J
D0 13 1

THE TSAR SIMULAYION MuUDEL.
EL.
FCR PERSONNEL

= 60

1000
202
101
401
126
2t
26
e
430
* IN(PE o~

[T

[T

2l

2/

pi

UdRCE LLCAT ford (3 081D Y 0RS
(VI S [STU SRRV

3

L

1 =2 21s 10556
0

IN NEW (ASE TS

aASe ¢+ 1
= 1y 5
J

AL LT, 2) GO T 2%
€ JF0., 11.0RJIFLAG LEQ.
= 243

= 1.MNOPED

«J) = 0

= 1+NOAGE

= 0

2 1+NOPARY

34 = 0

= 1 +NUMUN

) =0

= 1 +NOTRAP

1

EXCEPT FOR MUNIT{ONS

FGR MUNITIONS THF DIMENSICN SHOULO BE LARGER
IT SHOUL B &=
NCGPELP [S THE NUMBER CF PERSUNNEL TYPES AS

2*NCPEGP + 2, WHERE
USED IN T5AR,

AS RFTUQUIRED

INPUTHCASE ¢ MWPN G NEWTGT W81 SAF (NPUN H)

GOOTO e




151.
i52.
153.
t5¢.
155,
156.
154 .
158.
159.
160.
161.
162
163.
l64.
165.
166.
167.
168
166.
170.
i7Tl.
172.
173.
174.
175.
17¢.
177.
178.
176,
180.
181.
1R2.
183.
184,
186«
18¢6.
187.
188.
189.
190
191.
192.
193.
196,
19S.
196.
197.
198.
199.
200,
201.
202.
203,
204.
205,
20¢.
201.
206,
206.
210
211.
212,
213,
214,
216.
2l6.
217,
218.
219.
220.
221.
222.
223,
224.
225.
22¢&.

10

11

14

1S

30
40

45

50

55

60

[al

C
100
C

108

110

112
Ila

140
i70

72

TRAP(I.J} = O

00 11 I = Ll.NOMATL
MATERL(I.J} = 0

DO 12 1 = 1.,NOPOL
POLLL«S) = O

CONT TNUE

NSTAT = 0

DO 15 I = L.NT
DO 15 N = 1,13
STAT{1.N) = 0.0
00 30 I =1, NST
MHITI(I} = 0
CUNTINUE

DO 45 N = 1.8
MSTAT(N) = O
CALL TGTODIM

D0 50 I = 1.NT2M

DA »Q J = 1.8

P2{1,J) = 0.0

IF (NT2 .EQ. O} GO TO 69
DO 55 I = 1eNT2

00 55 N = 1.2
COV2{I.N) = 0.0

CALL EXPHIT

IF (NT .EQ. 0O} GO YO 200
IF (KPTL +EQ. 0} 60 70 100

CALL TGTORD

CaLt TGTZON

CONTENUE

EXEEN EEGIN NEW TRIAL xR

ITRIAL = ITRIAL ¢ 1

IF (ITRIAL .GY. NTSAR) TSAR = 0
IF (ITRIAL .GT. NPUNCH) PUNCH = O
00 105 11 = 1,y NST

DU 105 12 = 1.3

DO 105 13 = Ll 25

HIT(ILl, 124130 = 0O
00 110 I = 1.NT
covil) = 0.0
DO 108 N = 1,8
PlisN) = 0
NCBU(T)
OHIT (1)
NHIT(I) =
IF (NSM
DO 112
DU 112
P2L1 4N}
CONTINUE
00 115 1l =1, 5
DO 115 12 =1, 3
00 k15 13 =1, 250
HITR(I1.12,13) = ¢
CALL BOMA
IF {(KCBU .EC. 1) CALL CBY
REPAIR = O
*f (MCR JNE. O} CALL CHECKR

CNTRIAL .LT. 2) 60 Y0 170
Ly 140 I = 1+ NT
AID = NHIT(I) - NCBULIY
STAT(I.1) = STAT(1l,1) ¢ AID
STAT(1.2) = STAT(1,2) ¢ AID®AID
IF ( AID .GT. 0.00 STAT(I .3} = STAT(1,3) ¢+ 1.
STAT(I,4) = STAT(l.4) & COVLIY
STAT(1.,51 = STAT(1,5) & COVLII=COV(I)
00 140 J = 1.8
STATUIeJ¢5) = STAT(I.J¢5) + P(I. )
CONTINUE
CONT INUE
IF (NPRINT T, 1} G0 TO 180
CALL PRINT

[-Xeox)
[=]

Ede 0) GO TO 114
NT2M

J
=l
= 1y, 8
V.0

NZme CH I




221.
228.
22S.
230.
231.
232.
233.
234,
23¢%.
23¢.
237,
238.
236,

185
19v

290

1)0t

73

COUNTINUE

IF {(NPRINT .NE. 5) GO 7O 190

DO 185 L = 1.NT

WRITE(6,1001) ITRIALe Lo NHITIL)
CONTINUE

IF (INTSAR +EQ. 1} CALL DAMAGE

IF (ITRIAL T« NTPIAL) GO YO 100
If (NTRIAL .GTe. 1} CALL STATIS

IF (ENT JEU. J).AND.CINTSAR LEQ. 1))
IF {(NREDO .EQ. 1) GO 10 4

STNnP

FORMAT(? ' ,*TRIALY,[4."
END

TGCTY w16y

CALL DAMAGE

HITS' 4 14)




242,
243,
204,
245,
246,
247,
248,
249,
250,
251,
252,
253,
254,
255,
256.
257.
258.
259,
260.
261,
262,
263,
264,
265,
266.
267,
268,
269,
270,
271,
272.
273,
274,
275.
276.
277.
278.
279.
280,
281,
282,
283,
284.
285,
286.
287.
288,
289,
290,
291,
232,
233,
294,
295,
296,
297.
298,
299,
270,
31.
372,
323,
304,
305,
306.
337.
3J8.
379,
319,
311,
312,
313,
314,
315,
316,

’/

N
~N

NDONa0n

ao

QOO0 GO0

SUBKOUTINE INPUT(CASE,MWPN,NEWTGT,NTSAF,NPUNCH)
IMPLICIT INTEGER *2 (A-2)

INTEGER *4 DATA, LABEL,AN,WORDS,N3ASZ1,NBASE2,ATID

INTEGER *4 DIM,DIM2,8STAT

INTEGER *U MXITEN,NOPEO,NOAGS,NOPART,NOMUN,NOTRAP ,NOMATL, NOPOL

INTEGZR *4 PTOPLEZ,AGE,PARTS ,AMMO,TRAP,NATERL, POL ,NO®QUI , NIP=OP

REAL *q4 STAT

THE FOLLOWING JCL INSERTS TSARINA'S COMMON "“BASIC"

DD DSN=¢,STEPP1,COMMON, DISP=SHR

DD *,DCB=BLKSIZE=800

COMMON /STATS / STAT(5(0,17),MSTAT(8) ,NTRIAL,ITRIAL,NSTAT
COMMON /CONTRL/ NREP,NFLOT,INW,INL,CHANGE,NSAVE,LTST,NJMEN
COMMON /CBUHIT/ CBUHT(207,2), IR{(SD), KCBU, KETIL

COMMON /OUTPUT/ TSAR, PUNCH, NBASE', NBASE2

THE DATA STORAGE ARRAYS (AND DIMENSIONS) FOR TH®? R®SOUPRCE
3T03AGZ LOCATION DATA ARE FILED IN LABELLED COMMON STORTS,
SEE THE MAIN ROUTINE FOK DIMENSIONING INSTRUCTIONS

COMMON /STORES/ MXITEM,NOPEO,NOAGE,NOPAFT,NCMUN,NOTPRF, NOMATI,
{ NOPOL,NOEQUI, NOPEOP,PEOPLE(272,4),AGE(131,4) ,PARTS (41,4},
X AMMO(126,4),TRAP(26,4) ,MATERL(26,4) ,POL(10,4),STOCKS (1200,3),
X 3QUIV(4GD)

COMMON / LISTER / ISAVE P
gw
DIMENSION LABEL(13), DIM(570,2), DIM2(12C,2), DATA(11), WISDS(4),
X CARDS (10)
DATA LABEL /'TGT *,'TGT2°,*ATT ', *ATT2',t®MD ', *2QUI*,*CONT,
X '*DATA','REDO*',*END * /

NS =
XHIN
YNIN
NIMEN
LAST
LIST1
LIST2
ITEN
PLAG = 9
IF (CAST .EFQ. 1) NAMES = 2
NRMAX = 0
NAOD = 1
TP (NREDO .EQ. O) GO TO 2
SE®R NOTE AT LABEL 'u3!
IF (NEWTGT .£Q. O) LISTY = LIST
IP (NSAVE .GT. 0) NA = NSAVE
I? (NSAVE .LT. O) NA 0
NAD = YA + 1
IF (NSAVE .Z0. 0) LTI3T2 = LIST

[T T N T T R 3

ODOWV 2D

NSAVE = 0
CONTINUE
NREDO = O
READ (5,101) AN, NTYPE, (DPATA(I), I=1,11), {WCPDS(I)},I=1,NAYTS)
IP(KTEST.GT. 2) WAL TE (6,110 1) AN, NTYPS, (DATA(I),I=1, 1Y),
X (4IRDS(I),I=1,NAMTS)
N7 ESHNTEY IS SDQUIRZID IW COLUMNS S5 AND A, IF AN INTEGTT 7€ ¥ouvp

ON AN ATTACK CARD, THE ATTACK WILL BF RFPEATED SO ™HAT THFFT WILI

BE THAI TOTAL NUMBER OF ATTACKS WITH THT STATED CHRRACTERISTICS,
(ONE ATTACK IS ASSUMED IP THEREZ IS NC TNTRY,)

THZ ENTRY TN COL 6 O THE EMD CAFDS AND COLUMNS 67-77 NF

THE T3T CARDS CONTR0L THZ NUM3TR OF CAPDS TXPECTED,

IF (AN .EQ. LABEL(1)}) GO 70 17
IP (AN .FQ. LABEL(2)) GO TO 15
IP (AN .EQ. LABEL(3)) GO TO 29
IFP (AY .EQ. LABEL(4)) GO TO 26
IF (AN .EQ. LABEL(S)) GO To 3I°
IP (AN .EQ. LABEL(6)) GO TO 36
IP (AN .FQ. LABEL(7)) GO TO u%
IP (AN .EQ. LABEL(8)) GO TO 45
IP (AN .ZQ. LABEL(9)) GO TO 48
1P (AN .EQ. LABEL(10)) GO TO 59




75
317. WRYTE(6,1102) AN,TYPE, (DATA(I) ,I=1,11), (40OPDS(I),T=1,NANES)
318. GO TO 6
318, 19 NT = NT + 1
329. IF ((NT .EQes 1) «AND, (NFRINT ,LT. 1)) WPITE(6,127)
321. IP (NEWTGT «EQ. O) GO TC 179
322. LIST1 = 0
323, IF (NT .GT. NTH) GO TO 129
324, 211 I =1,2
325, 11 DIM(NT,I) = DATA (I)
326, IF (DATA (1) .LT. XMIN) XMIN = DATA (%)
327. IF (DATA(2) LT, YMIN) YMIN = DARTA(2)
328, D) 13 7T = 3,4
329, 13 TGI(NT,I+9) = DATA(I)
339. DY 131 1 = 5,7
331, 131 TGT(NT,T ¢ 4) = DATA (I)
132, TI5T(NT,14) = DATA(3)
333, TF (DATA(A) .NZ. SHELT) GO 72 133
EEE R NS = NS + 1
335, TGT(NT,14) = 1002 + NS
1 336, SHEL(KS) = NT
337, 133 IT ((DATA(B) oGT«2) «ANDS(LATA(3) 1712020 PACLTY(DRTR(8)) = ¥T
H 334, N3 T¢I = 1,NAMES
339. 14 NAMI(NT,I) = WORDS5(I)
34, TP {{(DATA{S)+DATA(11)) .Eu. 7) SC T 142
341, IF (NPRIND LT, 1) WRITE(6,122) NT, {(NAMF(NT,L),L1=1,4,
3uz, ks DATA(Y), DATA(2)
34 3. IT=4 + 1
iy, Ir TEM LGT. MNXITEM) 30 TN 167
345, NCAID3 = DATA(11) /100
Jué. T® (NCAEDS .EQ. 9) G0 THY 141
47, z
3a8, z SUBRDUTINE STOPE ORGANIZES RESOURCE DATR FOP
349, z FACILITIZS WITH SEVZRAL IIENS,
350, <
351, CALL STORT{ ITZIM, NCARDS
352, od
353, GO TO 142
354, C
355, [od WITH ONLY ONZ CLASS AND ONE TYPE (OR ALL TYPFS OF A CLAST),
356, c TNTRY FILE I¥ SUBROUTINE STORE IS USED,
357, c
358, 141 STOCKS (ITZM,1) = NT
359, STOCKS (1T3M,2) = 199¢
360, Cc
361, CALL PILE(ITEM,DATA(9),DATA(1D) )
362, c
3613, 142 CONTINUE
304, G2 TO 6
365, 15 NT2 = NT2 + 1
366. IF (NEWTGT +2Q. ) GO TO 170
367. IP (NT2 ,GT. 100) GO TO 120
368. Do 16 I = 1,2
369, 16 DIM2(NT2,I) = DATA (I)
370, IP (DATA(1) .LT. XMIN) XMIN = DATA(1)
371, IF (DATA(2) +LT. YMIN) YMIN = DATA(2)
372, DO 17 I = 3,4
373, 17 T3T2(NT2,I+9) = DATA(I)
374, Do 18 I = 5,7
375, 18 TGT2(NT2,Y ¢ 4) = DATA (I)
376, GO TO 6
377, 20 NA = NA ¢+ 1
378. LIST2 = 0
379, IP ( NA +GT. NAN) GC TO 130
380. DO 22 I=1,6
331, 22 ATT(NA,I) = DATA(I)
3s2, ATT (NA,10) = DATA(7)
383, IF (DATA(7) +EQ. O) ATT (NA,10) = ATT(NA,6)
384, IP (DATA(TY) +FQ. 0) DATA(11) = 193
385, AIT(NA, 11) = DATA(11)
386. DO 24 I1=1,9
387, 24 ATT (NA,1I) = DATA(I+)
388. NTYPE = MAXO((NTYPE-1),J)
389, IP (NTYPE .EQ. 0) GO TO 6
390, GO TO 20
391, 26 NA = NA ¢+ 1

392. LIST2 = ¢




394,
395.
396,
397.
398.
399,
4C0,
4J1.
422,
433,
4J4,
495,
49%6.
407.
4n8.
479,
410.
411,
412,
413,
414,
415,
416.
417.
418,
419.
420.
421,
422,
423,
424,
425.
426.
§827.
428.
429,
430.
431,
432,
433,
434,
435,
436.
437,
438.
439.
440,
441,
442,
443,
4ay,
445,
446,
447,
448,
449,
450,
451,
452,
453,
454,
455,
456,
457,
458,
459,
460,
461,
4624
463,
464,
465,
466,
467.
468,

Oaaa

a0

27
28

29
30

32

34

35

36

37
38

39

40

IP ( NA (GT. NAM) GO TO 130
IP (DATA(I1) .FQ. D) DATA(11) = 1.9
CALL JMEMC (NJMEM,DATA,NA,KTEST)
po 27 I=1,1
ATT(NA,I) = DATA(Y)
NTYPE = MAXO ((NTYPE-1),0)
IP (NTYPE .2%0. 0) GO TO 6
NA = NA + 1
DO 29 I =1,
ATT(NA,I) = ATT
GO TO 28
ND = ND + 1
NR = NTYPE
IP (NR .EQ.
IF (NR .GT.
CBU = 0
I? (DATA(2) .L™. 0) CBU = 1
M = DATA(1)/1C00
IP (M .GT. 10) GO TO 140
IF (M .GT. MWPN) MWPN = N
AID = DATA(1) - 1000y
I (AID .EQ. 0) AID = 100
WPNEEL (M) = AID/109,
MTYPE (¥)
CARDS (M)
DO 32 N
ESD (M, N=-1,1 DATA (N)
Do 348 NC = 2, N&
READ(S,114)  (EMD(M,N,NC},
T? (TT .EQ. 1) GO TO 6
NP = CBU + 1
DO 35 NC = NF, N®
R2AD(5,114) (EMD(M,N,NC), N
GO TO 6

11
((NA-1),1I)

) NR =1
NRMAX) NRMAX = NR

NR
T
2,11
y =

N=1,12)

11,20)

STORE RESOURCE EQUIVALENCE DATA

Do 39 I = 1,1
IF ((DATA(I) «ZQ.
IP (DATA(I) .GT.
IF (TYPE .EQ. 0)

0) s AND. (FLAG .GT, "))
5900) GO "0 38
GO0 TO 37

GO TO 9

CALL SAVE(CLAS3, TYPZ, DATA(I))
FLAG = FLAG + 1
GO TO 39

TYPE = DATA({I)

GO TO 39

CLASS = DATA(I) -
TYPE
FLAG
CONTINU
GO TO 6

5000

1
0
2

TSAR INPUTS ARE PREPARED AND LISTED IP INTSA® TS SET 70 UNTTY,

INTSAR = NTYPE

MODE = DATA(1) /11700
TPGT = DATA(1) = 120C*MODE
IP (TT6T «LT. ) TTGT = -TT57

B
2

TP (TTGT .LE., 10) T
IP (ITGT .GT. 10) T
AID = DATA(2)

NTRIAL = AID/100)

AID = AID = 1D0J0*NTRIAL

IP (NTRIAL .LT. 2) NTRIAL = 1
IP (AID «GTs Q) NANT; = 4

"nn

NPRINT = DATA(3) /1000
1000*NPRINT
ODAN

PDAM = DATA(3) -
IF (PDAM .LT. J)
KTEST = DATA (4)
CALL SAVZR(C,KTEST,MAXLOC)
MCcR = 0
IP (DATA(S) «GT. 0) Mcp = 9
NMCL = DATA({S)
ACH = DATA(6)

PDAM = -




409,
470,
71,
472,
473,
474,
475,
476,
477,
478,
473,
480,
481,
482,
u33,
ugu,
485,
UR6,
487,
488,
489,
499,
491,
432,
493,
494,
495,
496.
497,
498,
499,
570,
531,
5924
503.
5J4.
595,
506,
507.
508,
539.
510,
511,
512,
513,
514,
515,
516.
517.
518.
519,
520,
521,
522,
523,
524,
525,
526,
527.
528.
529.
530.
531,
532,
533,
534,
535,
536,
537.
538.
539,
560,
5“1'
542,
543,
S4u,

AN oaa0an

OO0

[g]

antan

NREP = DATA(7)/1030

NPLOT= DATA (7, - LOUO® NRFEP
INW = DATAI&:
INL = DATA (9)

IF (INW .3¢. D) INW = 5
1P (INL .EQ. ™) INL = 250

NBASE1 = WORDS (M)
NBASEZ = WORDS(2)
GO TO 6

THE DATA CAPD ONLY NZED BE USED WHTN OJUTPUT IS TC BE USZD WITH

IF THTRT IS AN ZNTRY IN COLUMNS 5-6 FOR NTYPZ (ISAVY),
THE L0SSLS POR EACH SUBCATSSORY NP PESQUSCES ATT
PUNCHZD IN C¥RD POEMAT 50 A5 T2 BT PERD CTIPSCTLY RY
THE "FORMATER" AUXILIARY PROGSAM AND PROCESSEN IC ¢t
FORM THAT IS USABLE LIRETTLY T§ THE "FRFFARI,PESULTSH
AUXILIARY PIOGRAM,

RALL RELATED CAKDS ARE IDUNTIFI®D
BY A ®%* IN COLUMNS 73-75,

CONTINUE

ISAVE = NTYPE

TSAR = DATA (1)

NTSAR = TSAR

IF (NISAR .GT. 0) TSAR = 1
PUNCH = DATA (2)

NPUNCH = PUNCH
I? (NPURCH .GT. 0) PUNCH = 1

BASE = DATA (3)
DAY = DATA (4)
HOUR = DATA(5)
MINUTE = DATA (6)
SHELT = DATA(7)
TXWNYS = DATA (8)
RAMPS = DATA(9)

ACLOSS IS THE EXPECTED LOSS~TO-DAMAGE PERCENTAGE FCO® ATRCRAFT,

(SEEZ SUBROUTINE DAMAGE FPOR APPLICATION)
ACLOSS = DATA(10)
IF (ISAVE .EQ. %) GO TO 6
N99 = 99
WRITE(7,1111) ¥99,BASE,ISAVT
FORMAT(T3,2X,12,5X,12)

GO TO 6
WRED) = 1

IF THE PIRST DATA ENTEY ON THE REDO CARD (COL 12) TS miv,
ALL THE TARGETS ARE TO BE CHANGED POR THE NEXT CASE.

CHANGE = DATA (1)

THE SECOND DATA ENTRY
T0 SPECIPY THZ NUMBER
THE NEW CALCULATION,

RANK ORDER FFOM THOSE
NUMBER BE LARGER THAN

ON THF REDO CARD (COL 18) MAY BT USED
OF PRIOR ATTACKS TO BE INCLWDED IN
THAT NUMBTZP WILL BE SELECTED IW

INPUT PREVIOUSLY;

IN NO CASE MAY THF

THE NUMSER AVAILABLE,

IF NO RONBZ?

anoaoOaonnaonoan

anaono

IS ENTERED, ALL PRIOR ATTACKS WIIL B2 INCIUDED. 1IF 2
NEGATIVE NUMBER IS ENTERED (EG =-1), NONE OF THT PRIOR
ATTACKS WILL BE TREATED. NEW ATTACKS ASE PEQUIRED

IP NEW TARGETS ARE ENTERED,

NSAVE = DATA(2)
IF (CHANGE .GT. O) NSAVE = -9

IF THE THIRD EINTRY (COL 24) IS SET TO UNITY, THE TARGT™ LTIST
AND/OR THE ATTACK/WEBAPON LISTS WILL BT SUPPRESS”™D IF IHT
LATTER HAVE KOT BEEN CHANGED,

LIST = DATA(3)
CONTIKUE

g
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55%.
551,
552,
553.
55“.
555,
556
557,
558,
559,
560,
56 1.
56 2.
563,
564,
565,
566.
567.
568,
569,
570.
571.
572,
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ST4.
575.
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594,
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598,
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691,
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604,
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637,
628,
639,
610,
611,
612,
613,
614,
615,
616,
617,
618,
619.
629,
5219,
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aAaoO
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PLACE A "=1" IN THE TSNTH ROW OF EACH COLUMN FOR THOSE TARGET
TYPES POR WHICH THE EPFECTIVENESS WITH INTERNAL AND EXTZ®NAL HITS
IS NOT TO BE DISTINGUISHED.

LMT = 10*7TT
D0 S4 M = 1,1C
IF (MTYPE(M) .EQ. ?) GO TO 54
DO 54 N = 1,LMT
IP (N .EQ. SHELT) GO TO 54
IF (NRMAX JLE, 9) GO TO 53
DO 51 I = 1,NRNAX
ROW = NRMAX - I + 1
IP (SMD(H,N,ROW) .NE. 0) GO TO 52
IP (ROW .EQ. 9) GO TO 53
51 CONTINDE

52 IF (ROW .EQ. 9) EMD(NM,N,10) = =1
GO TO 54
53 EMD(M,N,10) = -1

54 CONTINUE

NOT2Z WHEN SHELTERS ARE TO BE HANDLED WITH THE MONTE
CARLO MODE RATHER THAN THE EXPECTZD VALOPR MODE,

ALLEC = C
IFP ((SHELT .GTe. 0) +AND, (NT2 .EQ. 0)) ALLNC = 1
NSHM = NS

CALL SAVER(1,KTEST,MAXLOC)
WRITE (6,128) ITEM, MAXLOC
PRINT OUTPUT HEADING BLOCK

IP (NEEDO ,EQ. 0) LAST = 1
IF (MODE .EQ. 0) CALL RSTART(7)
WRITE (6,711) NTRIAL, NPRINT, PDAM, MODE, MCL, INL, MCW, INW,
X  NREP, NPLOT, KIEST, CASE, BASE, DAY, HOUR®, MINDTE
IF ((NBASE1 .EQ. 0) .AND. (NBASE2 .EQ. 0)) 60 TO 55
W3IITE (6,100)  NBASEY, NBASZ2
55  CONTINUE
IP (NPRINT .GT. O) WRITE(6,7129) NT, NA
IP {NPRINT .LE. 0) WRITE(6,102)
IP (NEWTGT .EQ. 0) GO TO 65

TO PACILITATE THEZ PROCEDURE OUTLINED IN SUBROUTINE TGTZON,
THE X~-Y COORDINATY SYSTEM IS TRANSLATED SO THAT ALL TARGFTS
ARE IN TH® PIRST QUADRANT, WHEN NECESSARY.

XM = (XMIN - 999) /1200
YM = (YMIN - 999) /10CO
XM = - 1000*xM
= 1000=yH
XMAX = 32000 - Xy
YMAX = 320C0 - vH
56 IP ((XM+Y¥YM) .GT, J) WRITE(6,123) xn, YN
NrT = 0
IP (NT +EQ. 9) GO TO 63
DO 59 I = 1,NT
IP (TGT(I,19) «GT, MTT) mt?t = TGT(I, 10)
59 CONTINUE
po 62 M =1, MT?
PLAG = O
DO 62 I = 1,NT
IP (TGT(I,10) .N3, ¥4) GO TO 62
I? (PLAG +EQs 1) GO TO 69
IP (NPRINT JLE. 0) WRITE(6,132) M
PLAG = 1
63 IP ((DIM(I,7) . LE. XMAX) AND, (DIM(I,2) +LE. YNAX)) GO TO 6%

IF A TARGET 1S OUTSIDE THE ALLOWED 320290 X 32705 ARZ?, IT
IS SHIPTED TO THE ED6E OF THAT ARFA AND THE 7S2R IS NOTIFIZD,.

IP (DIM(I,1) «GT. XMAX) DIN(I,V) = XMAX
IP (DIM(I,2) +GT. YNAX) DIN(I,2) = YMAX
WRITE(€,124) I

61 TGT (I, = DIM(I,1) + X1
TGT(I,2) = DIM(T,2) + YN

. ad




622.
623,
624,
625.
626,
627,
628,
629,
630,
631,
632,
633,
634,
635,
6136,

. 637,

638,
639,
6u0,
641,
642,
643,
6uu,
649,
046,
647,
GuH,
A Y.
0.
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557,
€548,
c59.
660,
661,
662,
66 3,
664,
665,
666.
607,
668,
669,
670.
671.
672.
673.
674,
675,
676,
677.
678
679.
689,
681,
6824
683,
684,
685,
686,
687.
688,
689.
690.
691,
692,
693,
694,
635,
696,
697,
698,
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QOO

62

63

64

65

68

1¢

99
95

99

12¢
133
1490

169
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TP (NPEINT.LE.O) WRITE (6,112) I,(IGT(I,Jd),J=1,2),
(TGT(I,d) ,J=12,13),(T57(I,J),3=9,11),7GT(T,14),
(NAME(I,L) ,L=1,NAMES)

CONTINUE

IF (LISTY1 +EQ. 1) GO TO 65

IP (NT2 .BQ. 0) GO T0 65

WRITE (6,115)

DO 64 I = 1,NT2

IGT2{X,1) = DINM2(I,1) + XM

T5T2(L,2) = DIM2(I,2) + YN

WRITE (6,113) I,(26T2(I,J),3=1,2),(TGT2(I,d),J=12,13),

(T6T2(1,J),J=9,11)

NEWTGT = 0
TF (LIST2 .=Q. 1) GO T0 95
WR2ITE (6,104)

KPTI = 9
DO 68 I = NAD, NA
ATT(I,2) ATT(I,2) ¢+ XM

TT{I,3) = ATT(I,3) + ¥M
0 70 I =1, NA
IP (EMD(ATT(I,9),1,1) GI., O) KETI = 1

WRITET (6,103) I, (ATIT{I,d),J=21,6) ATT(I, 1), (A7T(7,0),'=7,3)

, ATI(I, 1Y)

IF ((ND .Z2Q. 0).OR. (NPRIKT .GI. 0)) 50 TC 9%
WRTTE (6,105} (I, T=1,10

N9 30 T = 1, MWPM

NEo= MRYEI(T)
IF (N2 JEZv. ) G3 TO 92
{6,176y I, WPNIIL(I), (EM2(I,J,V),3=1,10)

(5,197) ((SMD(I,3,K), J = 1,12}, K=2,¥F)
gr
DS(I) .E2. 1) GC Tr 9%

IF (EMD(I,V,1) .LT. 0) <CBU = 1

NP = CnU + 1

WAITE(5,127)

WIIF(6,197) ((“MD(I,J,K), J=11,27) ,K=NF,NR)
CONTINUE

CONTINUE

TARGETI TYPE #1 IS R3ISERVED FOF RUNWAYS AND TAXIWAYS (°F
LARGT TARGETS IF MCTR=7) AND HIT STORAGE IS PPOVIDED FOTF
BUT FOF A MAXINUM OF FIVT TARGETS OF TYPT #1,

rPTX = 0
DO 93 I = 1, NT
IP (FGT(I,10) .N¥E. 1.) GO "0 99
NIX = NTX ¢ 1
IP (NTX .GT. 5) GO TO 150
NRW(NTX) = I
CONTINUE
IP (KTEST .LT. 8) AETURY
WRITF (6,112) NAMES
WRITE (6,118) ((STOCKS(I,J) ,I=1,37),J=1,3)
WRITE (6,118) ( (PEOPLE (I,J) ,I=1,30),J=1,4,3)
WRITE(6,118) ((PEOPLE(I,J),I=132,131) ,J=1,4,3)
WRITE(6,118) (AGE(I,1),I=1,30)
WRITE (6,118) (PARTS(I,") ,I=1,39)
WRTTE(6,118) (AMMO (I,1),I=1,26)
WRITE (6,118) (TRAP(I,1),I=1,26)
WRITE(6,118) (MATZRL(I,1),I=1,26)
WRITE(6,118) (POL(I,1),I=1,10)
WRITE(6,118) (EQUIV(I),I=1,60)

TP (KTEST .GT.15)  STOP
RETURN

WRITE (6,108)
sToP

WRITE (€,1C9)
STOP

WRITE (6, 110)
STOP

WRITE (6,116)
sTOP
WRITE(6,117)
STOP

QTHTE
250 HICC




699,
7C0.
731,
772,
793.
74,
7CS.
796,
707.
738.
709.
710,
T11.
712,
713,
ALY
715.
716,
717,
718,
719.
720.
721,
T22.
723.
724,
725,
120,
727.
723.
729
730,
731,
7324
733.
734,
735.
736.
737.
738,
739,
749,
T4,
Tu42.
743,
Tuu,
745,
T4 6.
747,
748,
T49.
750.
751,
752.
753,
T54,
755,
756,

(%]
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190
101
102

103
104

105

106
107
108
109
110

i

112
113
114
115
116

118
119
121

122
123

124
127
128
129
132

1181
1102
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WRITE(6,119)
STOP

PORMAT(* *,4CX,***#*x*x BASE COMPLEX NAME - ' 2AU4,* sxsxst _, /)
PORMAT( A4,T2,V116,4A0)

PORMAT (' *, 2C0X,'TARGET DATA',/,* NUMBER X=nINM vent
XM NE LINMB SZ LIMB ANGLZ TGT TYPE STORF BLDG NN,
X /7 )

PORMAT (* ',T4,2X,11110 )

PORMAT(* *,/, 20X,'ATTACK DATA',/,' NUMBEP HDG X=-DMPT
X Y-DMPI REZP DEP R=-DISP p=-DISP NO WPNS LENG

XTH WPN TYPE ARRIVAL',/,/)

FORMAT('1°', 35X,*MISS DISTANCT AND KILL PROBABILITY DATRY,/,
X57X,'TARGET™ TYPES',/,20X,10(6X,12,2X),/,' WPN TYPF® VPN PEL ',
X/ e/ 0/)

FORMAT ('O ,16,7X,P5.3,1011C)

FORMAT (* ', 18X,10I19)

FORKMAT (* *,/,'***%% 700 MANY TARGETS HAVE BETN SPECIFITD #%xs')
FORMAT (* *,/,'%*¢csx 700 MANY ATTACKS HAVT BEEN SPECIPTZD *#x%x1)
FORMAT (* ',/ '***%x%x 700 MANY TYPES OF WEIAPONS HAVE BETNW ',

X *SPECIPIBD #%*x«x?)

PORMAT (*1°, 130('x%),/,
X 40X, v*%* TSARINA x*%x DAMAGE ASSESSMENTS FOF TSADY,//,
X 37X,*BASED ON TH® AIDA MODEL OF ATRSASE DAMAST ASSFSSMTET!,/,
X 39X,'DEVELOPED BY D, E, ESMERSON AT THT EAND CORDPORATION!,,
X ,132('*'),/,*' NO OF TRIALS ', I3, NPRINT *,T2,' DAMAGF ',T2,
X ' MODE ',12,
£ ¢ MCL ',I6,'(',I4,%) MCH *,TI4,t(t, T2,Y) TN BTOATE ¢,
X i1',' PLOY HITS ', 11, TEST *,T2,/,130('%%) ,//,55%, 0057 4t
X 13,//,2°%X,'IN THE TSAR SIMULATION, THIS ATTACK AND D2¥AG® *,
X 'OCCUR A7 BASE #',I2,' ON DAY®,I3,' AT *,I2,%:%,72,//

PORMAT (* ', I4,4X,8I10,2X,4A4)

FORMAT (' *, I4,4X,7110)

PORMAT ( 12X, 10I6 )

FORMAT('0°',20X," ***x SHELTERS xark )

FPORMAT (* ',/,'****x TOO MANY RUNWAYS/TRAXIWAYS HAVT RTEN',
X ' SPECIFIED ***s!)

PORMAT (' *,/,***x®* THTHE ART TOO MANY PFACILITY CONTTNTS °,
X 'DESCRIPTORS **%xxt)

PORMAT(* *,3014,/,' ',30I4)

POERMAT(*0' ,*TARGETS MAY NXOT B3 CHANGTD PRCM CAS3I TO CRST!' )

FORMAT(*0',10X,'RESOURCE STORAGT DATAY,/,' ', 'TAPG™T NUMBTER',
X 5X,"NAME' )

PORMAT(' ', 6X, T4, 8BX, U4R4, 2I7 )

PORMAT (* ','ALL TARGET LOCATION DIMENSIONS WPR¥® INCRFRS®D Ryt
X 16,' IN THE X~DIMENSION AND ',I6,"' IN THF Y-CIMENSION',//)

PORMAT ('0',' ONE OR BOTH DIMENSIONS OF TARGET ',I4,' WIRE ¢,
X 'MODIFIED TO PLACZ IHE TAPGET AT ™HE ZIDGZI OF THE ALL"WZD RARTA')

FORMAT (* 0" )

PORMAT (*C*,*'STO :ASEZ OF THE FESOURCE LOCATIONS PRQUIPID *,T4,
X ! LOCATIONS IN THEZ STOCKS ARRAY,',/,' ','AND THT TQUIVALINCT',

' DATA USED ',I4,' ZSLEMENTS DP THEZ FQUIV ARRAY.',/
FORMAT (*0',*DATA WERF ENTERED POR ',Td,* TARGETS RND ', I3,
X ' ATTACKS.*,//)

FORMAT (*C*, 25X,'** IARGET TYPE # ', I?,' =%x!,y)

PORMAT (' ' ,A4,I4,1118,4A4)

PORMAT(' ',*UNIDENTIFIED CARD IMAGE: ',A4,I2,111I6,004 )

END

el
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758.
759,
760,
761,
76 2,
763,
Tou,
765,
766.
767,
768,
769,
770,
771,
772.
773,
774,
775.
T76.
171,
778,
779,
730.
731,
782,
753,
784,
Tad.
736,

TS,
EERS
740,
791,

733,
734,
735,
7396,
797.
738,
799,
860,
871,
892,
833,
acd4.
875,
876,
837,
878,
829,
810.
811,
812,
813,
814,
815.
816,
817,
818,
819,
820.
821,
822,
823.
824,
825,
826,
827,
828,
829,
830,
831,
832,
833,
834,
8135,

/
/

o

/
/

26
28

30

49
59
80
11
102
103
124

THE POLLOWING JCL INSERTS TSARINA®S COMMON "BASIC®

TGIDIM COMPUTES AND STORES THE LOCATION 2P THT CTHIR CCWNT®FS,

SUBROUTINE TGTDIM
IMPLICIT INTEGER *2 (A-2)
INTEGER *4 MSTAT
RERL *y THETA, S, C, SIN, COS, STAT

DD DSN=#,STEP1,COMMON, DISP=SHR
) *,DCB=BLKSIZE=899
COMMON /STATS / STAT(S07,17),MSTAT(8),NTRIAL,ITRIML, NSTAT
IP (NPRINT .LT. 0) WRITE (6, 104)
TP (NT LEQ. 0) GO TO 22
DO 29 I = 1, NT é

e e ki ib

L1 = 2GT(I,12)
L2 = TGT(I,13) ]
THETR = TGT (I, 9)/57.3 i
S = SIN (THETA)
C = COS (THETA)

L1S = L1%S

L1C = L1=C

L2S = L2*S :

L2C = L2%C

™7 (I,3) = TGT (I, 1) + LIS

T3T (r,4) = T6T (I, 2) + LIC

767 (1,5 = 16T (I, 3) + L2°T

T3T (I,6) = 76T (I, 4) - L2S

3T O(1,7) = 267 (I, Sy - L1:

™57 (1,8) = 26T {I, £} - L1IC

P (( ; GT. Z) L0F. (NTETNT LLI. M)
Wl 52) T ATST{ILEY, ¥e0,9)

CONTINUE

TPO(NT2 LEQ. 7)) 5. Thoew

DY 26 1 = Y, NT2

TOIM TOMPUTES AND SINFIS THE LTCAITOIM MR IH® STHTD UNLNTEL,
1= TGT2(i, 1)

L= IGT2(I,12

THETA = T6T2(I, N /57,3

S = SIN {THETA)

C = COS (THETA)

L1S = L1%¢

L1C = L1*C

L25 = L2%S

L2C = L2*C

T3T2(I,3) TGT2(I, 1) L13

+
TGT2(I,4) IGT2(I, 2) + Li1C
+

I672(1I,5) TGT2(I, 3) L2c
I3T2(1,¢€) TGT2(I, 4) L2s
T6T2(1,7) T6T2(I, 5) - L1S

[T L T | I T

76T2(I1,8) 76T2{(1, 6} - LIC

IF ((KTEST 4GTs 2) «ORe (NPPIVI .LT. 7))
WRITE (6,102) T, (TIGT2(I,K), K=1,8)

CONTINUE

IF (NT .EQ. 2) GO 70 SC

¥R = )

DO 3¢ I = 1, NT

PO® SPECIPIED TARG2TS IHE TAFGET NUMBER IS STORED T MHIT FOF
LATEE REFERENCE,

IP ((TGT(I,11) JLT. 1) LOFKe (TGT(I,1C) +ZQ. M) Go "o 27
N& = NR ¢ 1
IP (NR .GT. NST) GO TO 80
MHIT(NR) = I
IP ((KTEST .GT. 4) «ANDs (ITRIAL LT, 2))
WRITE (6,101) NE, MHIT(N2)

CONTINUE
IF (N3 .EQ. NST) GO TO 50

NR1 = NR+1

DO 40 I = NR1, NST

MHIT(I) = ?

CONTINUE

IP ((NPRINT LT, 0) +OP. (KTEST .GT. 2)) WRITE(6,108) ;
RETURK i
WRITE (6,193) :
STOP i
PORMAT( * ', 'MHIT(' , I2, ') = *,I2) /

PORMAT (' ','TARGET CORNEF : TGT # *,I4,0(4X,I6,1X,16))
PORMAT (*0*, ' COMPUTATION STOPPED: HIT DATA SPACE ',
*REQUIRED FOR MORZ THAN U"NST" TARGETS')
PORBAT (*1')
END
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SUBRJOUTINE TGTORD
IMPLICIT INTEGER *2 (A-2)
THE FOLLOWING JCL INSERTS TSARINA'S COMMON "BASICY
DD DSN=#*,STEP1.CONMON, DISP=SHR
DD *,DCB=BLKS IZE=80C
THIS ROUTINE CEPATES AN ARRAY IN WHICH THE TARGET NUMBFPS ARFP
ORD2RED ACCOEDING TO INCREASING VALUZS OF (X+Y) OF THE TNDEX COPRNPE
JUTPUT VALUTS : TO(I,1) IS THE (X+Y) AND TO(I,2) IS THT 'NRIGTINAL'
TARGET NUMBER; T.%, ITS POSITION IN THE INPUT LYIST
DO 10 I=1,NT
INITIALIZES TO (TARGET ORDEP) ARRAY
IP (T6T (I,9) .6T, 45) GO TO S
TO(I, 1) =TGT(I, 1) +7GT(I,2)
GO TO 8
TO(I,1)=TGT(I,7) +TGT(I,8)
TO(I,2)=I
CONTINUE
IF (NT .%Q. 1) GO TO 25
DO 20 J=2,NT
NTEST=0
DO 15 K=2,NT
REORGANIZES THE TO ARRAY INTO INCREASING VALUES OF ™HE TNDEX COPNE?P
I=NT-K+2
IP (70(I,1) .GE. TO(I-1,1)) GC To 15
NTEST=1
T=TO(I-1,1)
TH=TO (1-1,2)
To(1-1,1) =T0 (I, 1)
T0 (I~1,2)=T0(1,2)
TO(I, 1) =T
TO (I,2)=TN
CONTINUE
IF (NTEST .EQ. O) GO TO 25
CONTINUE
CONTINUE
TP (KTEST .LT, 3) GO TO 4¢
po 30 I =1, NT
2TO = TO(I,2)
IP (KTEST «GT. 5) WRITE (6,171) I , Ym0

CONTINUE

NT1 = NT + 1

DO 50 I = NT1, NTH

DO 50 J=1,2

T0(I,J) = %.¢

RETURN

PORMAT (* ',' RANK *,I3,° TARGET # ', I3)
END
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EPEN
926,
97,
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SUBROUTINE TGTZON
IMPLICIT INTEGRR *2 (A-32)
THE FOLLOWING JCL INSERTS TSARINA'S COMMON "EBASIC"
DD DSN=#*, STEP 1.COMMON, DISP=SHR
DD *,DCb=BLKSI2E=800

TGTZON IDEINTIFIES TARGET LOCATION IN TEEMS OF ITS IZANE SO THAT THE
SUBSZQUENT SZARCH PROCTSS CAN RT REDUCED, CONSIDTF THE ENTTIRT
TARGET ARFA MAPOPFED BY LINFS OF CONSTANT (X+Y). ALL TAFGTTS WITH !
PINDZX COPRNFR! (X+Y) PALLING TNTO THE K-7H 5720 FQO0OT STIMINT OF
(X+Y) ARE IX THEF K-TH ZONE, THT OPDIRED INDEX NUMRTE POE THE
TARGET WITh THZ LOWEST (X+Y) IW THF 2ZO8® TC IZONE(K,1): THPT WITH
THE HIGHZST, I5 IZONI(K,2). IF THEEZ AT®E MO TARGETS IN * ZOXF, THT
IZJNe VALUZS ARZ BOTH EQUAL TO THZI INDIX NUMBIR OF THT LAST TRRCGTT
A3 TIONT(K-1,2)).

IIITATE THIS PR2I70

=1, 8"
I, /507
e
NE. D) 377D 14
L=
$2) =1
T +E20. M) GO TO 31
DO 12 I = 2,NT
IF (IZ(I) .GTe ) GO TO 22
=T

IZONE(1,2)
ALL HITS IN 2CNE #1 HEER
G0 TO 30
DO 16 K = 2,100
IF (IZ(1) .FQ. (K-1}) GO To 18
= 0

]

TZONE (K, 1)

IZONE (K,2) 0
CONTINUE
IZONE(K,N) =1
TZONE(K-1,2) = 1
IZONE(K,2) = 1

AT THIS POINT K IS ZONI OF FIRST HIT
IT (NT JEQ. 1) GO TO 31
DO 20 I = 2,NT
IP (IZ2(I) «G7. (K-1)) G TO 22
IZONE(K,2) = 1T
ON TRANSFERE TCO '22' K IS FIRST NOCCOPIEZN 70N
IN (K+1) ZONE,
CONTINUE
N=1
DO 28 I =NK,NT
SKIP TO 26 TP HIT IN ZONF OF PRTINR HIT
I? (IZ(I) +EQ. IZ(I-1)) GO TJ 26
K = K#1

&1
>
>
e
(=]
1
W
L)
4
n
w0
9
7
1

1

IZONE(K,T) = I-1
TZONE(K,2) = I-1
IP NO HITS IN ZONE INCRIMENT ZONZ

IP (IZ(I) .GT. (K~1)) GO TO 24
IZONE(K,1) =1
IZONE(K,2) = T
GO TO 28
INCREMENT UPPER HIT IN ZONE
IZONP (K,2) = I
CONTINUE
CONTINUE
IP ((K+1) .GT. 139) GO TO 1%
PILL ALL IXCESS ZNNES
K1 = K ¢+ 1
Do 32 L = K%,190
IZONE(L, M NT + 1
IZONE (L,2) NT + 1
CONTINUE
IP (KTEST ,LT. 3) 60 TC S50
WRITE (6,171)




96 2.
963,
964,
965.
9€ 6.
967.
968,
969.
370,

49
50
1M

102

Do 40 K =1,
WRITE (6,102)

84

%0
K, IZONZ(K,1),IZONE(K,2),TO(IZONE(K,1) ,2),

L TO(IZONE(K,2),2)

CONTINUE
RITURN

FORMAT ('1°Y,
X*ZONE LOWER
'

’

PORNAT ('
END

'TARGETS BRY ZONE',/,
UPPER (LOWER UPPER) ')
I4,4%,73,8%,13,70,14,3X,14)




972,

14
Va4

atan

(9]

[

[N

17
18
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SUBKOUTINZ BOMB
IMPIICII INTEGIR %2 (A-2)
RIAL*4 RAN,PHI,S,C,SIGR,SIGD,SIGX,SIGY,BDGZX,BDG2Y,D,DX,LY,

RTRF, DERR, X, Y, SZIN, CCS
HE FOLLOWING JCTL INSEPTS TSARINA'S COMMON "BASIC"
Do DSN=%,572pP1,COMNNN,DISP=5H"
pD *#,DCB=BLKSIZE=8()

JONMMON /CBUHIT/ CBUWI(273,2), IR(S"), KCBU, KETT
IF (KTEST .GT, 2) WEITE (6,102)

NCRUHT = ©
KCEU =1
DO 49 T=1,NA
TR(I) = ¢

e o= ATT(I,9)
MO = ERD(NW,71,1)

TPO({MODE 174 3} LOT. (ATT(I, TN LEo. 177)) 30 7A 2
T (%207 JEy. D) 50T

1+ LTERANDT (1)

)

w41
‘

1+ 100D AND (1,)
+ 100RSEN ()

-C*LTT (T, B) /L.
LIT. Z2) 30 7o e

z (N3

D=RATT (I,8) /(NS-1)
DX=5%D

DYy=C*D

CONTINDE
SIGX = ATT(I,.H)
SIFY = ATT(I.1D)
DD 2D M=1,NS

IF (EMDW L7 O NCBUHT =
IF (NCBUHT .GT7. 227) 50 TO ¢
IFP (MODE LT. 0) 30 TO 13
IF (MODE .FQ. 0) GO TC 11
R¥ = PANDT (1.)
GO TO 12
BN = RPAND(1.)
RN = PAN(1)
IF (FN .GT. WPNP®L(NW)) G2 TO 17
IP (PN (GT, WPNREL(NW)) GO ™2 17
CONTINUE
CRLL GARUSS(SIGX,X,KTEST,MNDY)
CALL GAUSS(SIGY,Y,KTESI,MODE)
BAGZX=BDGZX+X*S+YsC
BAGZY=BDGZY+X*C~-Y*S
I?P ((KTES™ .GT. 0} .OR. (NPRINI .LT, -1))
WRIT2 (6,12%1) I, M, BAGZX, BAG2ZY
IF (EMDW .GZ. 9J) GO TO 16
CBUHT (NCBUHT,1) = BAGZX
CBUHT (NCBUHT, 2) = BAGZY
50 TO 18
IF ((BAGZX+BAGZY) ,LT7. -500) GO 70 1R
INDEX = I
CALL TESTHT(INDEX,BAGZX,BAGZY,NW)
GO TO 18
TP (EMDW ,LT. 0) CBUHT (NCBUHT, 1} = -1209n
BDGZX=BDGZX+DX

BDGZY=BDGZYe¢DY
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1052,
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1056,
1057,
1058,

C
C
R
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ONTINDEZ
ONTINUE
BTURN

WRITE{6,103)
STOP
PORMAT (' ',*ATTACK #°,1I4,* BOMB #*,Iu4,* X-DIN °*,18,

' Y-DIN *, I8 )

PORMAT (*1°',30('**),* BOMB IMPACT AND HIT DATIA
PORMAT ('0','TH® CBUHT ARRAY MUST BT SNLARGED TO °,

»

h-1

*ACCOMMODATE NORZ CBU WEAPONS')
ND

.'3?(".)1/1/)




87
1060. SUBFOUTINT T®STHT (I,BX,BY,NW)
1061, INPIICIT INTEGZR *2 (M-2Z)
] 1062, INTEGER *4 AID, HZLP, aINO, MAXD, XY, K
3 1963, REAL s4  DMAX, DR, PP
1664, c TH® POLLOWING JCL INSETRTS TSARINA'S COMMON ®BASIC®
1965 7/ DD DSN=¢,STEP1,COMMON,DISP=SHY
1066, 77 DD *,DCB=BLKSIZE=80"
1067, C
1068, DIMENSION PLAG(%), DR(9), PP(6)
1069. c
1670, XY = BX ¢ BY
1071, NN=XY/500
1072. K = MAXO (NN¢1,1) ;
1073, K = MINO(K,99)
107 4. LL = 9 1
1€75. IP (K «EQ. 1) GO TO 10
1976, LL = IZONE (K-1, 1)
1077, IP (K «FQ.2) GO 10 15
1078, IF ((IZONZ(K-1,1) .2Q. IZONE(K-2,2)) «AND,
1079, X (IZINEB(K-2,2) JNE. 1)) LL = IZONZ(K,1)
1080. GO TO 15
1081, 19 LL = IZONE (1, 1)
1082, 15 CONTINUE
1083, LU = IZONE ({K+1), 2)
108 4, IP (KTEST .GI. 3) WRITE (6,102) I, LL,LU
1085, Do 100 IL = LL, LU
1086, c CONSIDER ALL TARGETS BETWETN THZ LIMITS OF LL AND LU
1087, L = 10(IL,2)
1088, IF (L .LF. 9) GO TO 100
1689, IFP ((T6T(L,12) + IGT(L,13)) .GT. 500) GO TO 107
1090,° NTGT = TGT(L,10)
1091, MPLAG = G .
1092, IP ((NTGT .NE., SHELT).OP. (ALLMC .H%Z 1)) GO 70 20 !
1093, MPLAG = 1 '
1094, DR(9) = EMD(KW,NTGT,1D) i
1095, 29 DR(1) = BAD(NW,NTGT,1)
1096. DMAX = DR(Y)
1997, DR(2) = EMD(N¥W,NTGT,2)
1598, IF (DMAX .LT. DE(2)) DMAX = DR(2)
1099. HELP = EMD(NW,NTGT,9)
1190, D0 25 FLG = 1,5
1101, AID = 10%*% (6-FLG)
11¢2, FLAG (PLG) = HELP/AID
1193, 25 HSLP = HELP - AID*PLAG(FLG)
1104, FLAG(6) = HFLP
1135, c
1176, Do 30  PLG = 1,6
1197. DR(PLG¢2) = C
1138, IP (FLAG(FLG) .1T. 4) GO 70 37
1139, IF (PLAG(PLG) .LT. 6) GO TO 28
1110, AID = END(NW,NTGT, (FLG*+2))
1111, DR(FLG+2) = AID7/1000
1112, PP(PLG) = (ATD - 1000#DE (PLG+2)) /107,
1113, IP (PLAG(PLG) .BQ. 8) GO TO 39
1114, GO TO 29
1115, 28  DR(PLG+2) = SHD(NW,NTGT, (FLG*2))
1116, IP (PLAG(TLG) .NE. 4) GO TO 39
1117, 29 IF (DR(PLG#2) .GT. DNAX) DMAX = DR(PLG+2)
1118, 30  CONTINDZ
1119, 40  CONTIRUZ
1120, D = DEAX
1121, D = 1,814¢D
1122, IP ((T6T(L,1) - D) .G« BX) GO T2 109
1123, IP ((TGT(L.8) ¢ D) .LT. BY) GC TO 100
1124, IP ((TGT(L,5) ¢ D) .LT. BX) GO TO 179
1125, I* ((T6T(L,8) - D) .GT., BY) GO TO 109
1126. IP (KTEST .GT. 4) WRITZ (6,101)I,L,BX,BY,DBAX,HSLP
1127, CALL HITTGT(I,L,BX,BY,NW, NTGT,DR,PP,PLAG,HFLAG)
1128, 190  CONTINDE
1129. WPLAG = C ‘
1130. PO 120 L = 1,NT
11319, IP ((TGT(L,12) ¢ PGT(L,13)) .L%. 5%0) GO 70 129
1132, NTGT = TGT(L,19)
1133, DR (1) = BMD(NW,NTGT, 1)
1134, DPIAX = DR(1)

1135, IP ({(NTGT .EQ. 1) \ND. {NCR .67 0)) GO TO 115




195

106
108
119
115
129
101

102

88

DB(2) = EAD(NW,NTGT,2)

IP (DNAX .LT. DR(2)) DHMAX = DR(2)
HELP = END (NW,NTGT,9)

D0 105 PLG = 1,5

ALD = 10%% (6-PLG)

PLAG (PLG) = HELP/AID

HELP = HELP - AID®PLAG(FLG)
PLAG(6) = HELP

20 110 PLG = 1,6
DR (PLG42) = O
TP (PLAG(PLG} LT. 8) GO TO 119
IP (PLAG(PLG) .LT. 6) GO 70 106
AID = EMD(NW,HTGT, (P1G+2))
DR (PLG*#2) = AID/1209
PR(PLG) = (AID - 100CSDR(FLG+2)) /100,
IP (PLAG(FLG) .EQ. 8) GO TO 111
GO TO 108
OR (PLG#+2) = ZMD (NW, NTGT, (FLG+2})
IF (PLAG{PLG) .NE. 4) GO 10 110
IP (DR{PLG+2) .GT. DMAX) DMAX = DR{PLG#+2)
CONTINUY
1? (KTEST ,GT. 4)  WRITE (6,191) I,L,BX,8Y,DMAX,HELP
CALL HITTGT(I,L,BX,BY, N, NTGT,DR, PP, LAG,NPLAG)
CONTINUZ
SSTORN
PORMAT (' ¢,90X,*TESTHIT: ATTACK °*,13,° 6T *',14, '  X-DIM
', 16 , % Y-DIn ', 16 , P8.7, T& )
PORMAT (* *,22X,°ATTACKER *,I3,' TARG®T RANK LINITS *,276,/)
EXD




11013,
1168,
1169,
1170,
1171,
t172.
1173,
1174,
1175.
1176,
1177,
1178,
1179,
1180,
1181,
‘1182,
1183,
1184,
1185,
1186,
1187,
1188,
1189,
1130,
1191,
1192,
1193,
1194,
1195,
1196,
1197,
1198,
1199,
1200,
1201,
1202,
1233,
1204,
1205,
1206,
1207,
1208,
1209,
1210,
1211.
1212,
1213,
1214,
1215,
1216,
1217,
1218,
1219,
1220,
1221,
1222,
1223,
1224,
1225,
1226,
1227,
1228.
1229,
1230,
1231,
1232,
1233,
1234,
1235,
1236,
1237,
1238,
1239,
1240,
1241,
1242,
1243,

/7
144

10

15

3¢

50
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SUBROUTINE HITTGT(I,L,BX,BY,NW,N?GT,DP,PF,PLAG,MTLAG)
INPLICIT INTEGER #*2 (A-2)
INTEGER *4 AID
REAL *4 DD,DR,s,C,c0,T,b,RHO,P?,PX,PY,PAC,F1,F2,PP,
X TEST, OLDY,0LD2, YD,A,AL,DY¥,D2,R,RL,PS,TOT,Z, SIN, COS
THE FOLLOWING JCL INSERTS TSARINA'S COMMON "BASIC"
DD DSN=#,STEP1,CONMMON,DISP=SHR
DD *,DCB=BLKSIZE=80"
DIMENSION DN(4), P(4), IS(4), D2(4), DR(9), FE(6), PLAG (6),FPAC(9)

INSIDE = 2

HITY = 0

DO 2 NR = 1,9

PAC(NE) = 0.0

S = SIN (767 (L,9)/57.3)
C = €25 (TGT (L,9)/57.3)
co= C

O -

CONTINUE

DO 100 NP = NSTART, NEND

IF (NP 4GT. 1) GO T0 5

DD =0

GO TO 30

NR = NP - 1

I (¥R .GT. 2) GO TO 10

IF ((NTGT. Qs 1) AND. (HCR.NE.D) «AND. (NR.GT.1)) GO TO 175
IP ((FB <EQ. 2) ,AND. (DR(NR) +3Q. 0.3)) GO TO 129

DD = DR (NR)

60 TO 29

IP (BR .LT. 9) GO TO 15

DD = DR(9)

GO TO 20

IF (PLAG(NR-2) ,LT. 4) GO 70 85

DD = DR (NR)

IF ((FLAG(KE-2) .®O, 5).AND.{HIT1 .2Q. 0)) GC TO 9C

IP ((PLAG(BP=2) .EQ. 8) «AND. (HIT? .EQ. 0)) GO TO 99

IF (DD .EQ. 0.0) GO TO 30

= (S + CO)*DD
= (S - CO)*DD
TGT (L, 1)
TGT (L,2)
T6T (L,3)
TGT (L,4)
T6T (L,5)
T6T (L,6)
76T (L,7)
Y4 = TGT (L,8) - T

IP ((BX .LT. X1) .OR. (BX .GT. X3)) GO TO 10)
IP ((BY .LT. Y&4) .OR. (BY .GT. Y2)) GO TO 17
IF (TGT (L, 9) .EQ. 0) GO TO 50

L e L -]

WWN N =
Ny BNy
LI B I B B |
T E-A- - KFN-R-R]

Ll
&
»

T = §/C0

cC = 1,/7

IP ((BX .LT. X2) +AND, (BY .GT. (Y1¢C*(BX-X1})}) Gn To 1"
IP ((BX .GTe X2) oAND. (BY oGTe (Y2-T*(BX-X2)))) Ge To 1N
IF ((BX .G2, X4) LAND, (BY JLT. (YUeC™* (BX-X4)))) GO TO 19?
IP ((BX .LT. X8) AND, (BY LI, (Y1-T*(BX-X1)))) GO To 120
CONTINDE

IF (NP ¥E, 1) GO TO 56

INSIDE = 1

IF ((EAD(NW,NTGT,19) .EQ. <=1).OR, (Y267 .20, SHPLT)) GO TO "¢
DR (1) = EMD(NW,NTGT,19)
DR(2) = EAD(NW,NTGT,11)
DNAX = DR(1)
1P (DAAX .LT. DR(2)) DWAX = DR(2)
DO 50 PLG = 1,6
DR{PLG+2) = 0 :
IF (PLAG(FLG) .LT. &) GO TO 54
IP (PLAG(PLG) .LT. 6) GD TO 59
AID = EED(NW,WTGT, (PLG+11))




1244,
1245,
1246,
1207,
1248,
1249,
1250,
1251,
1252,

1254,

1257,

1335,
1396,
1307.
1398.
1399,
1310,
1311,
1312,
1313.
1314,
1315,
1316,
1317.
1318,
1319,
1320.

aaoaaaon

anan

51

52
54

56

69

62

64

66

68

70

72

74
89

DR(PLG+2) = AID/1009
PP(FLG) = (AID = 1000eDR (PLG+2)) /107,
IP (PLAG{PLG) .BQ. 8) GO T2 S¢
GO0 TO 52
DR(FLG+2) = BHD(WV,NTGT, (PLG*11))
I? (PLAG(PLG) .NE, 4) GO TO 54
IF (DR (PLG+2} .GTP. DHAX) DNAX = DR(FLG*2)
CONTINDE
G0 TO 100
IP ((KTEST.GT.2) «OR. (RPRINT.LT,7)) WRITZ {6, 101)L,BX,BY, INSIDY,RR,DP
I? (¥R .NE. 1) GO TO 60
HITY! = 1
NHIT(L) = WHIT(L) + 1
I? (IKSIDE ,2Q. 0} OHIT(L) = OBIT(L) + 1
IP ((NTGT .EQ. 1) .AND. (MCR .MNR, 0)) GO T0 119

RZSULTS INCLUDE AN ESTIMATE OF THAT PRACTION OP TH® TARGET
AREA THAT IS COVERED BY CIRCLES OP RADIUS DDT AND DD2,

COMPUTE DISTANCES NORMAL T0 THE POUR SID®S OF THE TARSGET,

IP (TGT(L,9) .PQ. 7) GO TO 62
YD = Y1 ¢ C*#(BX-X1) - BY

DN (1) = S*¥D

YD = Y2 - T*(BX-X2) = BY

DN(2) = CO*YD

YD = BY - Y4 - C*(BX-X4)

DN(3) = S*¥D

YD = BY - Y1 + T*(BX - X1)

DN (4) = CO*YD

GO TO 64
CONTINUE
DN(1) = BX - X1
DN{2) = Y2 - BY
DN(3) = X3 ~ BX
DN(4) = BY - Y1
CONTINUE
TOT = 2.0

DO 66 N = 1,4

D2 (K) = DD~DN(N)

I® (D2(N) JLE. 7.0) GO TO 66

TOT = TOT ¢+ D2(N)*D2(N)

CONTINUE

IP (KT2ST.GT.5)WRITZ2(6,1102) TOT, (DN (N),¥=1,4),(D2() ,N=1,4)
IF (I0OT .LE. DD*DD) GO TO 639

IF (NP .NE, 1) GO TO 199

HITY = 9

NRIT(L) = WHIT(L) -~
OHIT (L) = OHIT(L) =~
GO TO 10¢C

1
1

SPECIAL TREATHMENT IS REQUIRED WHEN SHELT?RS
ARE HANDLED WITH THE MONTE CARLO MODE,

IP (MPLAG .3Q. 0) GO 70 74
¥S = TGT(L,1) - 1000

IP (NR .EQ. 1) GO TO 70

I? (NR ,NB, 9) GO TO 78

GO To 72
P2(HS,3) = 1. =~
P2 (¥S,8) = 1, -
GO TO 74
P2(NS,5) = 1. = (1. = P2(NS,5))* (199 - EMD(NW,NTGT,13))/1C9,
IrP (KTEST .GT. 5) WRITE(6,1191) N}, (P2(WNS,K),K=3,5)

GO0 TO 102

CORTINGE

BL = DD

CONTINUE

AL = 3, 1416*RL*RL

DO 84 "= 1,8

P(M = 0.0

R = DD - DE(N}

IP ((® «GT. 0.0) AND. (R .GE, R1)) PN = 1,9

I? (P(N) .2Q. 1.9) GO TO 83

IP ((R +LTe 0.0) AND. (~R .GTe RL)} GO TO 83

1?7 (R LT, 0.0) R = R

I?7 (2 .20. C.0) GO T0 82

(Vo = P2(NS,3))*(100 - BMD(NN,NTGT,12)) /177,
(1o = P2(NS,4))* (100 - END(NW,NT3™,4}) /109,
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1321, 2 = R/RL

1322, RHO = 2,8ATAN ( (1.7 (2%2)~1.) %% (. 5))

1323, A = RL*BL* (RHO - SIN (RHO))/2.

1324, IP (DN(¥) .GT. DD) A = AL - A

1325. P(N) = 1. = A/AL

1326, GO TO 83

1327, 82 ¥(N) = .5

1328, 83 IP (KTEST,GT.5) WRITE(6,1191) ¥,R,Z,A,A\L,F(N),DD

1329, 84  CONTINUZ

1339, PX = 1. ~ P(1) - P(3)

1331, PY = 1. - P(2) = F(4)

1332, IP (PX .LT. 0.C) PX = 0.0 :
1333. IF (PY .LT. 0.9) PY = 0.0

1334, IF (KTEST .GT.4) WRITZ(6,1002)PX,FY,R,PL,A, AL, (®(N),N=1,4)
1335, c NOTE THAT THE USE OP PX AND FY PROVIDES ONLY AN APPPOXIMATE RESULT
1336, FAC(NR) = PXSFY#AL/ (TGT(L,12) *TGT (L, 13))

1337. PAC(NR) = AWINT(1.,PAC(NE))

1338, IP (NR .LT. 3) GO TO 84%

1339, IF (PLAG(NR-2) .LT. 6) GO TO 844

1340, IP (PLAG(NR-2) - 7) 841, 843, 842

1341, 841 FPAC(NR) = (3.0%P1 ¢ FAC (NR)) *PP (NR-2] /4,0

1342, GO TO 844

1343, 842 IF (HIT1 .BQ. 7) GO TO 844

1344, 8u3 FAC(FR) = (3.0¢P2 + PAC (NR))*PP (NR~2) /4.0

1345, 844 CONTINUE

1346, PS = 1. = PAC(NR)

1347, P(L,NF) = 1. = (1. = P(L,NR))*PS

1348, GO TO 99

1349, 85 XNR = KR

1359, IP ((END (NW,NTGT,10) .NEe=1) LAND, (RTGT.NE.SH¥YL")) XNR=NR¢Q*INSTLT
1351, IP (FLAG(NR=2) =~ 2) 86, 88, 87

1352, 86 IF (FLAG(NR-2) .20, 0) GO T0 90

1353, P(L,NB) = 1. = (1a = P(L,NR))* (1.~ (PAC (1)*BAL (Y¥,¥TGT,XNR))/17%,)
1354, 6o TO 90

1355. 87 I® (4IT1 .2Q. 0) GO TO 9C

1356. 88 P(L,¥) = 1. = (1 = P(L,HR))* (1. =(FAC(2)*ENE (N¥,¥TGT,XNR)) /17" .)
1357. 90  CONTINUE

1358, IF (NR .EQ. 2) P2 = PAC(2)

1359, IP (YR .NE. 1) GO TO 100

13690, F1 = PAC(Y)

1361, IP (TGT(L,11) .LT. 1.) GO TO 190

1352, IP (NRIT(L) .GT. 25) GO TO 100

1363, D095 J =1, NST

1354, I? (MHIT(J) .2Q. 0) GO 20 109

1365, IP (MHIT(J) «HE. L) GO TO 95

1366. HIT (J,1,RHIT(L))=BX

1367. HIT (J,2,NRIT(L))=BY

1368, HIT (J,3,HHIT(L))=HU

1369, GO TO 100

1370, 95 CONTINUE

1371, 100  CONTINUE

1372, IF ((NTGT .NZ, SHELT).OR. (NSTART .20, 10)) GO TO 102

1373, NSTART = 10

1374, NERD = 10

1375, G0 TO 4

1376. 102 CONTINUR

1377. IP (KTEST .GT. 3) WRITE(6,1001) L, (PAC(K),K=1,8),(P(L,J),J=1,R) *
1378, 105 CONTINGE

1379, RETURN

1380. 110 CONTINU®

1381, D0 120 J = 1,5

1382, IP (WRW(J) .EQ. 0) GO TO 130

1383, IP (NRW(J) .NE., L} GO TO 12C

1384, HITR(J,1,NHIT(L)) = BX

1385, HITR(J,2,NHIT (L)) = BY

1386, HITR(J, 3,NBIT(L)) = MW

1387. 120  CONTINOER

1388, 130  CONTINUE

1389, RETORN

1390, 1C1  FORMAT(® *,10X,'seess HITTGT WHIT(',13,%)',816,0P8R,2)
1391, 1702 PORMAT(® *, * PX °*,P6,0 ,' PY ', PG.C, 6X,8PB,0,uPR8,8 )
1392, 1001  PORMAT(' *,* TGT #', I3, % PAC Y, 8P6.3, * DPK *,9%§.3)
1393, 1101 PORMAT(* *, 16,9P12,3 )

1394, 1102 PORBAT(" ', P12,3, 68P8.3 )

1395, END




1397,
1398,
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1400,
1w,
1432,
1403,
1498,
1“’5.
1406,
1497,
1098,
1809,
1“10.
111,
1912,
w13,
1414,
1415,
1416,
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1419,
1420,
1421,
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1423,
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1425,
1426,
1427,
1428,
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1430,
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1433,
1434,
1435,
1436,
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1438,
1439,
1440,
1441,
144 2,
1843,
16084,
18465,
1486,
1487,
1848,
1849,
1850,
1851,
1852,
1453,
1858,
1855,
1456,
1857,
1458,
1859,
1460
161,
1862,
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SUBROUTZINE GAUSS (S,V,KTEST,N0DE)
INTZGER *2 KTEST,NODE
IP ((KTBS? .GT. 7) .OR. (MODE .LT, 0)) GO 7C S9
A=0,0
C IF (BODZ ,EQ. 0) G0 T0 29
DO 10 I=1,12
Y = RAN(Y)
[ Y = RABDT (1.)
10 A=A ¢ Y
o GO TO 40
C 20 DO 30 1I=:,12
C Y=RAND (1.)
c 30 A=A+ Y
C 40 ¥ = (A-E,0)¢S
Vv = (A-6.0)*S
RETURK
50 CONTINUE
¥ =0,9
IETURN
END
SUBROUIINZ CHECKR b
INPLICIT INTEGEZR *2 (R-2)
INTYGPE *4 MSTAT, WHOLES
REAL 4 STAT
[+ THE® POLLOWING JCL INSERTS TSARINA'S COMMON "BASICW
/7 DD DSF=#¢, STEP1,CONNON, DISP=SHR
7/ 1] *,DCB=BLKSIZR=80C
COMMON /STATS / STAT(59),17) (MSTAT(8),NTRIAL,ITRIAL,NSTAT
COMMON /COMTRL/ NR®P,NPLOT,INW,INL,CHANGE, NSAV?,LIST,NJNEN
NC=(
Ny=0
LHOLES = 10000
DO 40 MRW = 1, 5
c CYCLE THRU AS MANY AS 8 RUNWAY/TAXIWAYS.
IRW = NRW(NRW)
< SXIT IF NO TARGET NOMBSR (IRW) POUND.
IP (IRW .5Q. 9} GO TO 59
NN=NN¢1
IP (WHIT(IRW) .EQ. 0) GO T0 49
IP (KTEST .GT. #4) NRITE (6,102) IRW
INDEX = ARW
CALL RUNWAY (INDEX, IRW, ICOND, NHOLES)
c RONWAY SUBROUTIN® IRTURNS ICOND = 7 TP RUNWAY HAS R¥QUIPED SPACT;
(o ICOND = T IF NOT.
[~
IP (ICOND .EQ. 1) NC=NCe1l
IP (NHOLES .LT. LHOLSZS) LHOLZS = WHOLZS
IP ((WPRINT .EQ. 4) ,OR, (WPRINT .2Q. 6))
) 4 WRITB(6,103) ITRIAL, IRW, WHIT(IRW),NHOL®S
40 CONTINUE
50 IF (NC EQ.NN) G0 T0 60
IP (WPRINT L7, 3) WPITE (6,101)
WSTAT = NSTAT + 1
60 CONTINOE
IP ((WRBP .2Q. 1) AND. (WC .2Q. WM)) GO TC 73
RETORN
70 ASTAT (1) = NSTAT(1) ¢ LHOLES
ASTAT(2) = ASTAT(2) ¢ LHOLESeLAOL2S
REPAIR = LHOLES
1? (LHOLSS .2Q. 10700) FEPAIR = 0
RETORN
101 PORBAT(* *,° AT LEAST OFE RUNWAY IS AVATLABLE®)
102 POREAT(* ', CHECK TARGET #*, 1W)
193 PORBAT(* °*,'TSIAL',Is,* TGT*, I8, RITS,IN,* REPAIRS',I?)




1464,
1465,
1466,
1467,
1468,
1469,
1470,
1471,
1472,
1473,
1474,
1475,
1476.
14717,
1478,
‘1479,
1480,
1481,
1482,
1483,
1484,
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SUBROUTINE RUNWAY (MRW, IRW, ICOMND, NHOLES)
IMPLICIT INTEGER %2 (A-2)
INTEGER *4 NHOLES, IHOLE, MSTAT
REAL *4 STAT, TH, TH1, TH2, XX, YY, SIN, COS
THE POLLOWING JCL INSERTS TSARINA'S COMMON "BASIC®
DD DSN=*,STEP1,CONNON,DISP=SHR
DD *,DCB=BLKSI2B=809
COMMIN /STATS / STAT(5C0,17) ,MSTAT(8),NTRIAL,ITRIAL,NSTAT
COMMON /HITS/ XN (250),YN(250) ,NZ(259)
COMMON /CONTRL/ NREP,NPLOT,INW,INL,CHANGE,NSAVE,LIST,NINEY
DIMENSION NTEST(250), YH(250,2)

CHECKS POE THE EXISTENCE OF THE SPECIPIED RUNWAY MININUMS (NCL Y
MCW) ON EACH PUNWAY AND DESIGNATED TAXIWRY (TYPE #7 TARGETS).
STOPS SEARCHING A GIVEN RUNWAY WHENEBVER REQUIREMENT IS SATISFIZD,

TH=TGT (IRVW,9) /57,3

ESTABLISH ORIGIN (XO, YO) FOR A RECTANGULAR COORDINATE SYSTTY WITH
THZ X-AXIS ON THE MORE SOUTHERLY BDG® OF THE FRUNWAY,

NRI = 0
NHOLES =1000
Do 5 N=1, 259

NZ(N) = 0
IP (TGT(IRW,12) .GT. TGT(IRW,13)) G0 TO 17°
NDIK=1

X0=TGT (IRN, 1)
YO=TGT (IRW,2)
LTH = TGT(IRW,13)
WID = TGT(IRW,12)
GO TO 20
NDIR=2
X0=TGT (IRW,T)
YO=TGT (IRW,B)
LTH = TGT (IRN,12)
WID = TGT(IRW,13)
CONTINUR
IP (KTEST .GT. 4) WRITE (6,1074)IRW,X0,Y0,LTH,WTD, NCL,NCN
IF (MCW .GT. WID) G0 TOo 322
NHITY = BHIT(IRW)
00 5¢C I =1, NHIT!
IP (EMD(HITE(MRW,3,I),%,1) LT, 9) GO 70 57
NTW = HITR(MRW,3,I)
GO TO 60
CONTINUE
CONTINUE
NOX = 1
ENDW = BMD(NT®,%V,1)
Do 70 I =1, NHITY
IP (HITR(MRW,3,I) .EQs NTW) GO0 TO 77
IF (EMD(HITR(MBW,3,I),1,1) .L™. 9) GO TO 70
NOR = 0
ENDW = 0.0
GO TO 80
CONTINUE
CONTINUZ
DO 140 I =1, BHITY
TRANSFORM HIT COORDINATES TO RUNWAY COOFDINATES,
NHI = NHI ¢+ 1
XB = HITR(MRW, Y,I)
YB = HITR(MRW,2,I)
IP (EMD(HITR(MRW,3,I),1,1) L7, 0.) NZ () =1
IP (TH «.2Q. 0,2) 60 TO 11¢
XX=XB-X0
1Y=YB-Y0
R = (XX*XX+YY*YY)** (0.5)
IF (KTEST ,G?, 7) WRITE (6,1719) R®,XX,YY
TH1 = ATAN({YY/IX)
IP (XX oLTe 0.0) THT = THY ¢ 3,416
TH2 = THY + TH
IP (NDIR .Z2Q. 2) TH2 = TH2 -~ 1,579%
XY (I} =R*COS(TH2)
IN(I) =R®*SIN(TH2)
IF (KTEST .GT. 6) WRITE (6,1709)1,XN(I),YIN(])
60 TO 130
TP (NDIR .PQ. 2) GO TO 120
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1541, XN (I) =XB~-X0
1542, YN (1) =YB-YO
1543, G0 TO 139
1544, 120 XN(I)=YB-YO
1545, YN (I) =XO~XB
1546, 139 IF (I .GT. 249) GO TO 159
1547, 140  CONTINUE
1548, GO TO 160
1549, 15¢ WRITE (6,1001) IRW, ITRIAL
1550, 160 CONTINUE
; 1551, NH = NHI
1552, c IP NPLOT .EQ. 2 RUNWAY INPACTS ARE PLOTTED FOR ALL CONDTITIONS.
1553, c IP ¥NPLOT .BQ. 1 IMPACTS ONLY PLOTTED WHEN RUNWAY IS CLOSED.
1554, IP ((MBRW .EQ. 1) (AND. (NPLOT .2Q. 2)) WRITE(6,1012)T"RIAL
1555, IP (NPLOT .EQ. 2) CALL PLOTHT(¥H,IRW,LTH,WID)
1556, I® (KTEST .GT.6) WRITE (6,1006) NHIT (IRW),NH
1557, Do 170 I=1,NH
1558. YH(I,1) = YN(I)
1559, 170 YH(I,2)=1
1560, IP (NH .EQ. 1) GO TO 1930
1561, DO 180 J=2,NH
1562, DO 180 K=2,NH
1563, c JRDER ALL HITS FRON LOWEST Y TO HIGH®ST. VYH(I,1) T¥S THE
1564, c Y COORDINATE, YH(I,2) THE HIT NUMBER, OF THE I TH ORDFRED HIT,
1565, I=NH-K+2
1566. IP (YH(I,1) .GF. YH(I-1,1)) GO TO 180
1567, P=YH(I-1,1)
1568, IN=YE (I-1,2)
1569, YH(I-1, V) =YH(I,1)
1 1570. YH(I-1,2)=YH(I,2)
1571, YH(I, 1) =T
1572. YH (I,2)=TN
1573, 180 CONTINUE
\ 1574, 190 CONTINUE
: 157S. XL=20
1576, XU = HCL
1577 200 YL =0
1578, YU = MCW
1579, NYL = 1
1580. IP (NOY .BQ. 0) GO TO 210
1581, YL = YL - ENDM
1582. Y0 = YU + EMDW
1583, 210  CONTINUZ
1584, 220 IHOLE = ¢
1585, DO 250 T = NYL , NH
1586, IP (NZ(I) «EQe. 1) GO TO 250
1587. YT = YH(I, M)
1588, IP (NON .EQ. 1) GO TO 230
1589, R = EMD(HITR(MRW,3,YH(I,2)),1,1) 3
1590, YL = YL -~ R
1591, YU = YU + R
1592, 239  IP (YT .LT. YL) GO TO 240
1593, XT = XN(YH (I, 2))
1594, I* ((XT LT, XL) ,OR. (XT .GT. X0)) GO TO 2u"
1595, I? (YT .GT, YU) GO TO 260 1
1596, IHOLZ = IHOLE + 1
1597, IP (KTEST .GT. 6)  WRITZ(6,1798) I, IHOLE, YL, YO
, 1598, NTEST (IHOLE) = I
] 1599, IP ((NBEP ,2Q. 0) .OR. (IHOL® ,GT. NHOLES)) GO TO 267 .
1600, 2060 Ir (NON .P2Q. 1) GO TO 250
1601, IP (I .BQ. NH) GO TO 260
1602, YL = YL ¢ R
1603, YU = Y0 ~ R
1608, 250 CONTINUEB
1605, 269 CONTINUE
1696, IP (IHOLE LEQ. 0) GO TO 300
1697, IP (WOR LEQ. 1) NYYL = NTEST(1)
1608, ¥HOLES = MINO (WHOLSS, IBOLE)
1609, IP (NOW ZQ. 0) GO TO 270
1610, TL = YL ¢ ING
1611, YO = YU + INW
1612, IP (Y0 .GT. (WID+EADW)) GO T0 289
1613, GO TO 220
1618, 270 YL = YL ¢+ R ¢ INW
1615, YO = YU = R ¢ INW
1616, TP (YU .GT. WID) GO 70 289

1617, IP (KTEST .GT. &) WRITE(6, 1708) NHOLES




1618,
1619,
1620,
1621,
1622,
1623.
1624,
1625,
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1000
1001
X
1072
1003
1004
1005
X
1906
1008
1029
1010
01

X
1012

GO TO 2290
CONTINUE
XL = XL + INL
XU = X0 + INL
IP (X0 .GT, LTH) GO TO 290
GO TO 200
CONTINUE
I? (NPRINT .GE, 3) GO TO 295
IF ((MBW .®Q. 1) +AND, (NPLOT ,NE, 2}) WRITE (6,17212)ITRIAL
WRITE (6,1002) IRW
IF (NPEP .GT. 9) WRITE (6,1711) NHOL®S
IP (NPLOT LEQ. 1) CALL PLOTHT(NH,IRW,LTH,WID)
ICOND = 1
IF ((NPLOT .GT, ") ,AND. (NERINT ,LT. 3)) WRITE(6,1009)
RETURN
IP (NPRINT .GT. 2) GO TO 311
IF (MR¥ .%Q. 1) WRITE (6,1212) ITRIAL
WRITZ (6,1003) IRW
ICOND = O
IF ((NPLOT .EQ. 2} JAND, (NPRINT ,LT. 3)) WRIIF(6,1("")
NHOLES = 9
RETURN
%RITE (6,1295) IRW
SI0P
FORMAT (1)
PORMAT(*'0O*,*ONLY PIRST 250 HITS TBSTED POR® TARGST #',TU4,
* IN TRIAL %' ,I4,/,/)
PORMAT (*C',20X,'RUNWAY #°,T3,% TS CLOS®D',/.,/)
FORMAT (*5*,2CX,*RUNWAY #°,13,% IS5 OPEN',/)
.PORMAT(* *,°? RUNWAY SPECS *,I4,uX,618)
FORMAT ('0',***x%% TARGET #°¢,13,° IS TOO NARROW POR ',
*FLIGHT OPERATIONS')
PORMAT (* 1, ¢ HITS TO CHECK', 216)
PORMPT(* *,* TEST POINT #B *,3119)
PORMAT(* *,* TEST POINT #E', 1I4,2I19)
PORNAT(* *,* R = ',F8,0,19%,2F10, %)
PORMAT(® *, 17X,I4,* HOLTS MUST BE REPAIRED TO MPPT RUNWAY ¢,
"MININOHNS?,/)
PORMAT ('Y, ¢ xsse%x  TRIAL #',I3,' saxnst_y)
END
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1731,
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SUBROUTINE PRINT
IMPLICIT INTEGER *2 (A-2)
INTEGER *4 MSTAT
REAL *4 STAT, TOTAL
THE POLLOWING JCL INSERTS ISARINA'S COMMON ®BASIC®
DD DSN=¢,5T2P1,CONNON,DISP=SHR
DD *,DCB=BLKSIZ2E=879
COMNMON /STATS / STAT(500,17),4STAT(8),NTRIAL,ITRIAL,NSTAT
IP (NTRIAL .E2Q. 1) GO TO 1
IP ((NPRINT.LT+0)«ORe ((NPRINT,LT,3).AND, (HCR,EQ,7)) ) WRITE(6,1C7)
WRITE (6,108) ITRIAL
GO TO 2
CONTINDE
WRITE (6,106)
CONTINUE
WRITE (6,101)
DO 10 M=1,MNTT
NN= O
PLAG = 9
Do 12 I=1,NT
IP (TGT(I,10) .NE. M) GO TO 10
NN= NN+1
NAID = NHIT(I) - NCBU(I)
TOTAL = NAID ¢ OHIT(I) ¢ COV(I)
OS5 J=1,8

TOTAL = TOTAL + P(I,J)

IP (TOTAL .FQ. 0.0) GC TO 10

IF (PLAG .EQ. 1) GO TO 8

PLAG = 1

WRITE (6,109) &

WRITE(6,102) I,NAID,OHIT(I),COV (I),(P(T,J},J=1,8),7GT(T,4),
X (NANE (I,J) ,J=1, NAMES)

CONTINUZ

IP (NPRINT .GT. -1) GO TO 69

WRITE (6,103)

DO 20 M = 1, NST

IP (MHIT(M) .EQ. 9) GO TO 39

n=0

NL = NHIT(MHIT(M))

IP (NL .EQ. 0) GO 7O 20

Do 15 N=1, NL

NN=NN+1

IP (NN .EQ. 26) GO TO 20

IP (NN .EQ. 1) WRITE (6,104) MHIT(Y)

X=HIT (M, 1,KN)

Y=HIT (N,2,NK)

N4PN=HIT (M, 3, NN)

WRITE (6,195) X,Y,NWEN

CONTINUE

CONTINUE

CONTINUE

D0SO M=1,5

IP (¥RW (M) .BQ. 0) GO TO 60
NN = 0

NL = NHIT (NBW (M))

IF (NL .EQ. 7) 30 TO 50

DO 40 N = 1, NL

N¥ = NN + 1
IP (NN .20, 251) G0 TO S0
IP (NN .2Q. 1) WRITE (6,194) NRW (W)

X = HITR(®,1,NN)

Y = HITR(M,2,NN)

NWPN = HITR(M, 3,NN)

WRITE (6,195) X, Y, NWPN

CONTINUE

CORTINUE

CONTINUZ

RETURN
PORMAT (*0',* IGT NUNBER *,4X,°'CPU*,16X,'COVERAGE?,58X, 'BLDG',/,
P S wo HITS COVERAGE', 12X,'21*,6X,'R2 PEOPLE AGE *
X ¢ PARTS AlNO TRAP SAIPRL *,7X,'NO',/," *,7X,
X ‘TOT 00T )

PORMAT(* *,13,3X,13,2X,13,3X,76.2,10X,0 (3X,P5.3) ,6X,14, 3X, 4AG)

PORMAT (*0°,15X,*HI™ LOCATION AND WPN TYPE POR SEZL®CTTD TARGT®TS!
Xe/e/)

’




17 34,
1735,
1736,
1737,
1738,
1739.
1740,
1741,

104

105
196
17
198
109

97

FORMAT(* *,° TARGET NUMBE®',I4,* X-

‘WPN TYPE',/)

PORMAT (* *, 21X,2I9,I7)

FORMAT (*1',25X, *TARGET HIT SUMMARY',/.,/)
FORMAT (*1')

PORMAT('0",25X,"TAKGET HIT SUMMARY
POEMAT (*0', 25X,"** TARGET TYPE # ¢,I3,!
END

DINM Y-DIN

TRIAL',TS5)
**',/)
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1743, SUBRUUT INE STATIS

1744. IMPLICIT INTEGER *2 (A-2)

1745, INTEGER %4 MSTAT

1746, INTEGEF %4  MXITEW,NOPEG:NCAGE (NOPART,NOMUN, NCTRAP ,NOMAT L. NOPOL

1747, INTEGER %4  PEOPLE.AGE.PARTS . AMMO,. TRAP«MATERL ,POL «NOEQUI (NOPEOP

1768, RE AL %4 PKoFHIToAHITS,ACOV,AVGREPCLSD.FCPENCSCCoSOH,

1749, X STAT, TOTAL., TOTALl, STA, SOREP, TRIAL, SUM1, SUw2

1750. ¢ THE FOLLOWING JCL INSERTS TSARINA®S COMMON wBASIC®

1751. 77 Db USN=#,STEPL.COMMCN.D] SP=SHR

1752. 1" 0D *,CCB2BLKS IZE=800

1753. COMMUN /STATS / STATUS500.17)+MSTAT(8) +NTRIAL, ITRIAL,NSTAT

1754. COMMON /CONTRL/ NREPoNPLOT . INW+INL s CHANGE s NSAVE,LIST (NIMEN

1755. CCMMON /STORES/ MXITEM,NOPEQ, NOAGE +NOPART ,NOMUN(NCTRAP NOMATL ,

1756. X NOPOL + NOEQUI (NOPEDP + PECPLE (20244 ) +AGECL DL v#) s PARTS (40144 )¢

1757. X AMMO(126441 TRAP(2644) ¢ MATERL (260440 +POL{10+43oSTOCKS(100043),

1758. X  EQUIV(4900)

1759. DIMENSION PK(8)

1760. WRITE (6,1010 NTRIAL

1761. AVGREP = 0.0

1762. DO 12 ™ = 1. MTT

1763, NN = 0

1764, IF (M .NE. SHELT) GO vO 2

1765. SUML = 0.2

1766. SUM2 = 0.0

1767, 2 CONTINUE

1768. TOTALL = 0.0 nas

1769, GO 10 1 = L. NT

1779. IF (TGT(1,13) .NE. M)  GC YO 19

1771. NN = NN ¢ 1

1772, IF (NN .EQs 1) WRITE (6+102) M

1773. EHIT = (STAT(I,3)/NTRIAL)I*100.

1774. AWITS=  STAT(I,1)/NTRIAL

1775. TRIAL = NTRIAL ‘

1776. SOH = (STAT(I.2) - TRIAL*AHITS#AHITS)/(TRIAL ~ 1.}

1777, SDH = SDH*#{0.5)

1774, ACOV = STAT(I.4)/TRIAL

1775, SDC = (STAT(I1,5) - TRIAL®ACCV®ACOV)/(TRIAL - 1.}

1780. SOC = SCC**(0.5)

1781. DOS L = 1.8

1782. S PK(L) = STAT(I,L+5)/TRIAL

1733. TOTAL = FHIT + AHITS ¢ SDH ¢ ACOV ¢ SOC

1784. DC 6 L = 1,8

1785. & TOTAL = TOTAL ¢ PK(L}

1786. IF (TOTAL .E0. 0.0) GO TC 8

1787. c

1788. FLAG = O

1789, IF 1UTGT(1+14).6T.0).AND.{TGT(1.14).LT.1000)) FLAG = 1

1790. c

1791. IF (FLAG «EQ. O WRITE (6410301,FHIT,AHITS,SDF,ACOV4SDC,

1792. x (PK(L)eL21e8): (MAME(I,L)sL=1,NAMES)

17913, c

1794. IF (FLAG +EQs 1) WRITE (641061 1.FHIT.AHITS.SDH,ACOV,SDC,

1795, X (PKILYeL=148)¢ TGT (10140, (NAME(T,L) L=l NAMES)

1796. c

1797, TOTALL = TOTALL ¢ PK{1) e

1798. 8 IF (M .NE. SHELT) GO TG 10

1799, SUML = SUML + FHIT

1830. SUM2 = SUM2 + AHITS

1801. 10 CONTINUE

1832, IF ((M .NE. SHELTI.OR,INN ,EQ., 0}) GC TC 11

1833, SUML = SUMLI/NN

1824. SUM2 = SUM2/NN

1835, WRITE(6,1J30 SUML., SUM2

180¢. GC 10 12 T

1807. n IF (NN .E0. 0) GU TC 12

1828, IF (M LT, S0 GG 17 12 T

1809. TOTALY = TOTALL/NN "

1810, WRITE(6,1099 TCTALL e
. 1811, 12 CONTINUE

1812, IF (MCR .EC. 0) GO TO 50

1813, STA = NSTAT

1814, FOPEN = (STA/TRIALI®120.

1815, NCLSD = NTRIAL =~ STA

1816, 1f (NCLSD .EQ. Q) GC TO &2

1817, €LSO = NCLSD

1918, AVGREP = VSTAT{1}/CLSD

1819, SCREP = V.2

1820, IF (NCLSD oGT. L}

1821, X SOREP = ((MSTAT(2)~CLSD®*AVGREPRAVGREPI/(CLSD-1.00199¢( %)




1823,
1824,
1825,
1826,
1827,
1828,
1829.
1830.
1831,
1832,
1833,
1834,
1835,
1836.
1837,
1838.
1839,
1840,
1841.
1R42.
1843,
1844,
1845,
1846,
1847,
1848,
L84S,
1850.
1851,
1852,
1AS3.
1854,
1855,
185¢.

50

101

102
103

1904

105

106

108
199

CONT INUE

WRITE (64104) FCPEN
IF (NRFP LEQ. 1) WRITE(641050) AVGREP, SOREP
CCNT INUE

USE SUBROUTINE RESTAT TC SUMMARIZE THE RESCURCE LOSS STATISTICS

X

X+ 'DEV

X

X *RAGE

X

X

CALL RESTAT(PECPLE(L 1) NOPEC +1+NTRIAL)
CALL RESTAT( AGE{14+11,NOAGEs 2 NTRIAL)
CALL RESTAT( PARTS(ls1)sNOPART,3,NTRIAL)
CALL RESTAT( AMMO(1l.+1),NOMUN, 4 NTRIAL)
CALL RESTATU TRAP{l41).NCTRAP,SINTRIAL)
CALL RESTAT(MATERL(1+1)oNOMATL,6,NTRIAL)
CALL RESTAT( POL(1e1) oNOPCLe ToNTRIAL)
RETURN

FORMAT (*1%, 30X,*TAPGET DAMAGE STATISTICS FCR®y14¢* TRIALS®4/e/,

* TARGET PERCENT AVERAGE HITS STD DEV

FORMAT (' "o/, * AT LEAST ONE MINIMUM RUNWAY SECTICON WAS OPEN AFTE

BCMB COVERAGE' 410X, * KILL PROBABILI

NO ATTACKS HIT PER ATTACK 0OF HITS

AVG CBU STD ¢
TIES*922Xs *BLDG *4 /s
CCVERAGE COVE®,

R} R2 PEOPLE AGE PARTS AMMO TRAP®,
* MATERL BLDG NO/NAME *,//)

FORMAT (' %,/, 40X, *TARGET TYPE # *,13./

FORMAT(* *o[493XoFOs]l o3XeFTo29TXeF6e20¢3Xs
8FTe3s 6Xo 4AL)

XR*e F6o14* PERCENT OF THE ATTACKS®e/4/1)
FORMAT(® *+*wHEN ALL RUNWAYS WERE CLOSED.
X*) HOLES REQUIRED REPAIR, ON THE AVERAGE.

X

X

¢ A

MIATMLM RUNWAY® ,//)

FORMAT(® o 14¢3XeF6ale3XoFTe2sTXeFba243Xs

8F7.3s 2Xe1341Xs 4A4)

FURMAT(® ', BX¢'~—=ve=t g4yt mmmenn Celyt *
FORMAT (* * 55Xy momvcuaat, /0 ?,54XF6.2 )
ENC

)
F6a2e3XeFbe20

CeF602,4° (' Fb2,
TO PROVIDE®,

FOe243XyFbo2s

¢ BXoF6.2¢3XeF6.2 )
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SUBRQUTINE CBU

1859, IMPLICIT INTS2GER *2 (A-2)

1850. INTEGER s4 NSTAT

1861, REAL *4 PHI, S, C, T, CT, AO, A%, A2, A3, A4, AS, XT, YT,
1862, X 3TAT, PK, PSP, PST, PSCO¥, TOTC, SIN, COS
1863, c TH® POLLOWING JCL INSERTS TSARINA'S CONMON “BASIC®
1864, 77 DD DSN=#,STEP 1, CONNON, DISP=SHR

1865. Ve4 DD *,DCB=BLKSIZE=809

1866, COMMON /STATS / STAT(500,17) ,4STAT(8),NTRTAL, ITRIAL,NSTAT
1867, COMMON /CBUHIT/ CBUHT(29%,2), IR(S0), KCBU, KPTI
1868, DINENSION NCOV {16,16),ICOV (16, 16) ,PSCCY (16,16,6) ,PST(6),
1869, X X(4), Y(4), XX(4), YY(4), WD(10)

1870, [ COMPUTE PATTERN DIAGONAL DINENSION

1871. D0 2 NWPN = 1, 10

1872, WD (NWPN) = 9

1873, LTH = -ZMD(NWPN,1,1)

1874, IP (LTH .LE, 0) 30 T0 2

1875, WID = EMD(NWPN,2,1)

1876, WD (NUPN) = ((LTH*LTH + WIDSWID)*s(,5))/2.

1877, 2 CONTINUE

1878, c AT THIS POINT THE PROGRAM NOW CHECKS, TARGET BY TARGET, POR
1879. [ WHATBVER CBU'S MAY HAVE COVERED ANY PART OF THE TARGFT,
1880, Do 200 L= 1, NT

1881, c EEEEREBERERAER RS LR FOR TACH TARGET
1882, INIT1 = 0

1883, c COMPUTE TARGET CENTER

1884, TCX=(TGT(L,1) +TGT(L,5))*0.5

1885, TCY=(TGT(L,2) +7GT(L,6))*0.5

1886, [ TARGET DIAGONAL

1887, XA=TGT (L,1)~TIGT(L,5)

1888, YA=TGT (L,2)-TGT(L,5)

1889, TD = 0.5% ((XA®XA ¢ YA*YA) **(2,5))

1890, NCBUHT = 0

1891, PLAG = 0

1892, Do uC I =1, NA

1893, [ EEEREEERRARERARANE FOR EACH ATTACK
1894, IP (IR{I) .%Q. 1) GO TO 40

1895, INIT2 = O

1896, NWEN = ATT(I,9)

1897, LTH = =-BMD(NWPN,1,1)

1898, IP (LTH LB, 0) GO TO u¢e

1899, WID = EMD(NWPN,2,1)

1920, TOT = WD(NWP¥) + TD

1901, NS = ATT(I,7)

1992, INIT3 = 0

1903, Do 20 %=1, N5

1904, c EEERREREERERCERERE FOR EACH WZ2APON
19905, NCBUHT = NCBUHT ¢ 1

1906. X8 = CBUHT (NCBUHT, 1)

1907. IF (XB .EQ. -17000) GO 70 29

1938, ¥YB = CBUMT (NCBUHT, 2)

1909, c DISTANCE BETWEEN TARGET AND PATTERN CENTTPS

1910, D = ((XB=-TCX)* (XB-TCX) ¢ (YB-TCY)#*(YB-TCY))**{(,5)
1911, c TARGET CANNOT BE HIT IPF D GPEATIR THAN TOT

1912, IP (D .GT. TOT) GO0 TO 20

1913, PLAG = 1

1914, IP (INIT3 .GT. 9) GO TO 16

1915, INIT3 = 1

1916, PHI = ATT(I,1)/57.3

1917, S = SIN(PHI)

1918, C = COS(PHI)

1919, SL = SeLTH

1920, SW = SeWID

1921, CL = C*LTH

1922, Céd = Ce*¥ID

1923. DO S Jd =1, 16

1924, Do S K =1, 16

1925, 5 NCOV(J,K) = 9

1926, 16 CoNTINDE

1927, XX{1) = XB - (SL+CW) /2,

1928, XX(2) = XX(1) eSL

1929, XX(3) = XX(2) ¢ Cu

1930, XX (4) = XX(1) ¢ Cw

19131, YY (1) = YD ¢ (SW-CL)/2,

1932, YY(2) = YY(Y) ¢ CL




1933,
1934,
1935,
1936,
19137,
1938,
1939,
1940,
1941,
1942,
1943,
1944,
1945,
1946,
1947,
1948,
1949,
1950,
1951,
1952,
1953,
1954,
1955,
1956,
1957,
1958,
1959,
196C.
196 1.
1962,
1963,
1964.
1965,
1966.
1967,
1968,
196 9.

1972,
1973.

15

26
27
28
18

22

o

29

31
c

[

32

YY(3) = YY() = SW
YY(4) = YY(V) - SW
IF (INIT2 .GT. 0) GO TO 18
INIT2 = 1
PIND WESTERLY CORNER
ILX = 1
DO 15 NN = 1,4
IP (XX (NN) LT. XX(ILX)) ILX = N¥
IP (S +EQ. 1.0) ILX = 4
RENUMBEP CORNERS SO THAT CORNER #1 IS THE MOST WFSTERN
IDIF = ILX - 1
COMPUTE AND ADJOST TAN AND COTAN AS R2QUIRSD
IF {(S «BQ. 0.7) .OR. (C .EQ. 0.%)) G0 TO 28
IP ((ILX .EQ. 2) .OR. (ILX .EQ. 4)) GO TO 26
T = §/C
G0 TO 27
T = ~C/S
CT= 1./7T
CONTINUE
DO 22 NN = 1,4
NZW = NN - IDI?
IF (NEW .LT. 1) NEWd = NEW ¢ 4
X (NEW) = XX (NN}
Y (NEW) = YY(NN)
IP (KTEST .GT. 4) WRITE(6,1993)NEW,X (KEW),Y(NEW)
IF (INIT1 .57, O) GO T0 31
CREATE A 16-POINT GRID ON TARGE? =- USE MORE POINTS POR LARGET IGTS
INITY = 1
NXO = 8
NYO = 8
IP (TGT(L,12) .67, 250,) NYD = 16
IF (TGT(L,12) .GT. 10N0.) NY) = 32
IF (TGT(L,13) .GT. 250.) NX) = 16
IP (TGT(L,13) «GT. 1000.) BX0 = 32
NXT = NXO/2
NYT = NY0/2
Do 29 J = 1, NXT
DO 29 K = 1, NyT
ICOV(J,K) =0
DO 29 NP = 3,8
PSCOV (J,K, (NP~2)) = 1,0
=

NX1 NX) - 1
NY1 = NY) - 1

X0 = §¥X9

10 = NYO

AY = TGT(L,V)

Al = (TGI(L,7)-TG6T{L,%) ) /X0
A2 = (IGT(L,3)-TGT(L,V))/YC
A3 = TGT(L,2)

A4 = {TGT(L,4)-TET(L,2))/Y0

AS = (TGT(L,8)-TGT(L,2))/XC

CONTINUE
TEST T0 SEE IF TARGEI COENIRS COVERED BY PAT™ERN
NIN = 0
NGIN = 0
Do 19 X =1, 7, 2
XT=TGT (L, NC)

YT=IGT (L,NC+1)
I? (KTBST .GT, 4) WRITE(6,1091) XT,YT
IP ((XT oLE. X(1)).0R. (XT .GE, X{3))) GO TO 10
IF ((YT .LB. Y(4))4OR, (YT +GE. Y(2}))) GO 7O 10
IP ((5 +EQe 0.) +ORe (C «EQ. 0c)) GO TO 9
IF (YT .GE. (Y())*CT*(XT-X(1)))) GO TO 10
IF (YT.GE. (Y(2)~T* (XT=X(2)})) GO TO 19
IP (YT.LE. (Y(4) +CT*(XT=-X(4))}) GO 70 10
IP (YT.LE. (Y (1)~T¢(XT-X(1)))) GC TO 1¢C
NIN = NIN ¢ 1
coNTINDE
I (KTEST .GT. 3)  WRITE(6,1792) WIN
I? (NIN .LT. 8) GO TO 3&
IF ALL CORNFRS COVERED BY PATTPRN, TARG®T PULLY COVEXED
DO 32 J = 1, WXT
D0 32 K= 1, NIT
¥COV (J,K) = NCOV(J,K) ¢ 1
GO TO 33




2008, c IF PARTIALLY COVERED, ESTIMATE PPACTION THAT IS COV®RED
2029, 34  CONTINUE

2010. DO 39 NX = 1,NX1,2

2011, DO 30 NY = 1,NY1,2

2012, J = (NXe1) /2.

2013, K= (NYe1)/2,

2014, ¢ GRID~POINT DINENSIONS

2015, X7 = AD ¢ NX®SA1 ¢ NY#A2

2016, YT = A3 ¢ NY®AU ¢ NX®AS

2017. c CHECK IP WITHIN RECTANGLE ENCLOSING PATTERK THAT IS PARRLLFL TO
2018, c AXES

2019. IP ((XT L™, X(1)).0B.(XT .GT. X(3))) GO TO 31
2020. I? ((YT .LT. Y(4)).OR. (YT .GT. ¥Y(2))) GO To 30
2021, I? ((S +EQ. 0.) .OR. (C ~EQ. 7.)) GO TO 35
2022, z CH®CK IF POINT IS WITHIN ACTUAL CBU PATTERN

2023, IP (YT .GT. (Y(1)+CT*(XT~X(1)))) GO TO 30

2024. IP (YT JGT. (Y(2)=- T*(XT-X(2)))) GO 70O 37

2025. IP (YT LT, (Y(4)+CT*(XT~X(4)))) GO ™0 3C

2026, IP (Y7 JLT. (Y(1)=T#(XT-X(1)))) GO TO 30

2027, 35  NGIN = NGIN ¢ 1

2028, NCOV (J,K) = NCOV(J,K) + 1

2029. I® (KTEST .GT. 5) WRITE(6,1005) NX,NY,XT,YT,NGIN,NCOV(J,K)
20130, 3¢  CONTINUE

2031, 33 CIONTINUE

2032, TP ((FIN ¢ NGIN) .2Q. 0) GO TO 29

2633, c R2CORD ANY COVERAGE AS A 'HIT®

2034, NHIT(L) = NHIT(L) + 1

2015, NCBU(L) = NCBU(L) ¢ 1

2036, IP (KTEST .GT. 4) WEITE(6,1076) L, NHIT(L), NCBU (L)
2037, TF ((TGT(L,11) LT, 1) .OFe (TGT(L,19) .EQ. 1.)) GO T0O 13°
2038, TP (NHIT(L) .G%. 25) GO TO 130

2039, DO 127 J = 1, NST

2040, IF (MHIT(J) .EQ. 0) GO TO 1:0

2041, IP (MHIT(J) .N2. L} GO 70 127

2042, HIT (J,1,NHIT(L))=XB

2043, HIT (J,2,NHIT(L))=YB

2044, HIT (J,3,NHIT(L))=NUPN

2045, IP (NHIT(L) .EQ. 25) WRITE (6,1007) 1L, ITRIAL
2Cu6, G0 To 139

2047, 120  CONTINUE

2048, 13C  CONTINUE

2049, 1% (PGT(L,10) .NE. 1) GO TO 157

2050, IP (NHIT(L) «GT. 259) GO TO 150

2051, DO 140 J =1, 5

2052, I? (FRU(J) .2Q. 7) GO TO 159

2053, IP (NRW(J) .NE. L) GO TO 149

2054, HITR(J,1,NRIT (L)) = XB

2055, HITR(J,2,NHIT(L)) = YB

2056, HITR(J,3,NHIT(L)) = NWPN

2957, IP (SHIT(L) .EQ. 250) WRITE(6,1909) L, ITPIAL
2C58. 149  CONTINUE

2059, 150 CONTINUE

2060. C  SASESSNESANRICERNRNRIRS RS RECYCL® POR MORE WZAPONS
2061, 20 CONTINUE

2062, IP (INIT2 ,EG. 0) GO TO 40

2063. D0 160 WP = 3, 8

2064, PK = EAD(NWPN,TGT (L, 10),NP) /109,

2065, PSP = 1, - PK

2066, DO 160 J = 1, NXT

2067. DO 160 K = 1, WYT

21671 IP (NP GTe 3) GO TO 16"

2068, 1COY(J,K) = ICOV(J,K) + NCOV(J,K)

2069, 16) PSCOV (J,K,NP-2) = PSCOV(J,K,NP=-2) *PSPe*NCOV (J,K)
2C70. C  sessessssassssssstnssesee RECYCL® POR NORE ATTACKS
2071, 49 CONTINUB

2072, I? (PLAG .2Q. 0) GO TO 200

2073, T™TOY = 0

2074, PO 165 BP = 3, 8

2075, 165 PST(RP-2) = 0,0

2076, D0 170 J = 1, WXIT

2977. Do 170 K= 1, NY?T

2078, IP (ICOV(J,K) .GT, 0) TCOV = TCOV # 9

2079. DO 170 wp = 3, 8

298¢, 170 PST(NP-2) = PST(¥P-2) ¢ (1. - PSCOV(J,K,NP-2})
2081, TOTC = WXTeNYT

2082, COv(L) = TCOV/7OTC




2083,
2034,
2085,
2086,
2087,
2038,
2089,
2090,
2091,
2092,
2093,
2094,
2095,
2096,
L2937,
2098,
2099,
7133,
<131,

o4

180

X

DO 180
P(L.NP)
IF (KTEST «GT.

¥p = 3, 8

= ' <« (14-P(L,NP))®* (1, -PST(¥NP=2)/TOIC)

3 WRITE(6,10%4)L,TCOV,TOTC, {PST{I),I5Y,6),
cov (L), (P(L.1),I=1,8)

SUSSLFBELEINERESEEREE SRS RECYCLY P03 MOPZ TARGETS
200 CONTINU®
RZTURN
1091 FORRAT(* ¢, XT Y B, C, yT ',¥8,7)
1002 PORMAT(Y ¢, NIN ',1I4)
1303 FORMAT(* *, * NEW ¢,I3,2119)
1304 PORNAT(* *,*'TGT?,I4," COV',T4,% TOT:,P6,7,' PST',
X 6P6,3,* COV',P6,4,% PK',6P6,3 )
1335 PORRAT(* *,°' N *,I3,° NY *,13,2P10,%,271%)
1096 PORMAT(® *,* TGT ',14,° NHIT',15," RCBO', I5)
1097 FPORAAT(*NY,*#¢eee OXLY 25 HITS WER® STORFD FOR TARG®T ¢°,
X I3,' DUPING TRIAL #3,1I4,° #sss?)
1209 POPNAT (D", #*ess ONLY 25C HITS WPRT STORED POR TARGET’,
X ' #%,73,° DURING TIIAL #',I4,% wessel)

BN




2193,
<124,
2195,
2136,
2137,
2108,
2129,
2110,
2111,
2112,
2113,
2114,
2115,
2116,
2117.
2118,
2119,
2120,
2121,
2122,
2123,
2124,
2125,
2126,
2127,
2128,
2129,
2139,
2131,
2132,
2133,
2134,
2135.
2136,
2137,
2138,
2139,
21490,
2141,
2142,
21“3.
2144,
2145,
2146,
2%47,
21486,
2149,
2150,
2151,
2152,
2153,
2154,
2155,
2156,

ananon

19

11

12
14

29

39
40

1
102
103

R ]

104

SUBROUTINE PLCTHT(NH,NBR,LTH,WID)

INPLICIT INIEZGER *2 (A-Z)

REAL *4 Y

CONNON /HITS/ XN (250),YIN(250),N2(259)

DIMENRSION ICOL(13))

DATA IBK / 1H /,IX/ 1H* /,IY/ 1He /,IS/ 18~ /,IE/ W' /

THIS RQUIIN® PLOTS THE INPACT POINTS (BUT NOT CRATEPS) FOE
ALL HITS THAT HAVE BEEN STORED PO® A RUNWAY/TAXIWAY. TT

WILL PLOT ALL HITS THAT APFECT RUNWAY OPERATION UP TO 59 ‘PEET?
OF EITHER SIDE OF (UP TO) A 30% *'POOT' RUNWAY, PUNWAY LENGTH
IS LINITED TO 13200 °*FEST',

INID = WID/1C + 5

LEN = LTH/100 ¢+ 1

IP (LEN .GT. 129) LEN = 129

L0 = LEN/1)

LY = 10+LU ¢+ 1

LU = LU ¢ 1

DO 49 J = 1,40

I = 41=-3

0o 10 N = 1,129
ICOL (N) = IBK
ICOL(1) = IE

ICOL (L®N) = IE

IP ((I .NE. S5) AND. (I «NE, IWID)) GO 70 14
D0 1% NS = 1,LBN
ICOL(NS) = IS
Do 12 NS = 1,LI,19
ICOL(NS) = I
CONTINUE
b0 2¢ N = 1,N8
NY = YN\N)/10 + 5
IF (NY .NE, I) GO0 To 2¢
NI = XN(N} /100 ¢ 1
TP ((NX oLTa 1) OR. (NX .GT. 129)) GO TO 27
ICOL(NX)} = IX
IP (NZ(N) .EQ, 1) ICOL (NX) = IY
CONTINUE
Y = 1/5.
LY=Y
IP ((Y-LY) .NE. C.%) G0 T0 )
LYY = SsLY - 5
WRITE (6,101) LYY, (ICOL(M),%=1,129)

GO TO 49

WRITE (6,102) (ICOL (M) ,N=1,129)
CONTINOE

WRITE (6,103) ( I, 1=1,12), %R
RETURN

PORMAT (* *,12,129A7)

PORMAT (' *',2X,129A1)

PORMAT (* *,* 0°, 12(8X,I2),/,

uox,"* TENS BY THOUSANDS OF L9NGTH UNITS °*,/,/,
4CX, ' INPACT POINTS ON RUNWAY NUNBEP *,12,,,
37X, * (* = POINT IMPACT WwpW + = CBU CTNTRCIDY")
END




2158,
2159,
2160,
2161,
2162,
2163,
2164,
2165,
2166,
PRLY N
2168,
2169,
2170,
2171,
2172,
2173,
2174,
2175,
2176,
2111,
2178,
2179,
2180,
2181,
2182.
2183,
2184,
2185,
2186,
2187,
2188,
2189,
2190,
2191,
2192,
2193,
2194,
2135,
2136,
2197,
2198,
2199,
2290,
2201.
2202,
22)3,
2274,
2295,
2206.
2207,
2298,
2219,
2210,
2211,
2212,
4213,
2218,
2215,
<216,
2217,
<218,
2219,
2220,
2221,
2222,
2223.
2224,
2225,
2226.
22217,
2228,
2229,
2230.
2231.
2232,
2233,

aaoaanan

16

18

20

105

SUBFOUTIINZ JMEMO(NJMEM,D,NA,K 2ST)

INTEGER %2 NJMEN, D, NA, KTEST

INTEZGER *4 EE

DINENSION =(9), BB(9), D(11)
THIS SUBROUTINE PROVIDES THE USSR 'METHOD 7' AS OD™LINED T¥ TH@
8-74 WANG 707 USERS'S NANUAL FO® JMTM OPEN-END NETHODS,
*4IS TRAJECTORY PROGRAM PEPMITS AIDA USEFS 70 PRESCRIBE THE
ATTAZK DATA AS IN JHE¥. THE SUBROUTINE LNGIC IS TAKPN DTPECTLY FROM
THE IEFERSNCED PUBLICATION AND USES NOTATION CLOSELY PARALLELING
THE ORISINAL. ONLY THZ *PATTEPN RADIUS' COMPUTATION (USTD WITH
ROCKEYE) IS OMIITED.

NJNEN = NJMENM + 1t

4CNT = 0

1P (NJHSM .EQ. 1)  WRITE (6,171)

PZAD (5,102) (EE(I),I=1,9)

DO 16 I = 1,6

E(I) = EE(I)

Do 18 I=7,9

E(1) = E®(I) /1999,

WRITE (6,103) NA, (D(I),I=1,6)

WRITE (6,194) (2(1),1=1,9)

D220 I =17,9

D(1) = D(I+1)

V1 = 1,688*E(1)

vV =y

TH
X
vY
TR
DX
Y1
44
Y
T = 0,9
VP = (.0
THP=0,0
IP (E(7) .6T. 5%.) GO TO 1%
7T = 0.0
IF (3(7) +EQ. C.0) GO TO 2
TPD=E (7)
Go ™0 3
YT = B(T)
TPD= 99,

E(3)/57.3

V#COS (TH)

~Y*SIN(TH)

(D(T) = 1.)%E(8) + (B(5)-1.)*2(9)
TReYX/2,

E(2) - VY*TR

(Y1 ¢ B(2))/2.

11

F I I O I O LT 1

3 CONTINUE

1

DG = 32,17/(E(4)*B(4))

CONTINDE

IP (KTEST .GT. 5) WRITE (6,196) TP,Y,V
NCNT = NCNT + 1

IP (NCNT .GT. 2000) GO TO 37
NCET2 = 0

C = V7220, - 3.

I* (C «G2. 3.) c =13,

IP (C +LTe 1) cC =1,

DD = C*DG*®XP(~-Y/31009,)

DT= 10,/ (DGeV*Y)

IP (DT .GTs 0.5) DT = (.5

GO T0 13

CONTINOE

TP = TPO

vY = vYC

Y = Y0

IF (KTEST .GT. S) WRITE (6,197) DT, VY
HCNT2 = NCNT2 ¢ 1

IP (NCNT2 .GT. 100) G0 TO 39
CONTINDE

TF0 = TP

T = TP ¢ DT

IP (TP .17. TPD) GO T0 &

TP = TPD

DT = TP - TPO

CONTINU®

710 = vY
VY = VY (1,-VeDTeDD) = 32,17eD*
) e Y

Y =Y ¢ DT*(VYeVYD) /2,

IP ((Y = YIT) .GE., =-1,) GO TO 6

e T e~ T e - & =

e S Er s e et




2434,
2235,
2236,
2237,
2238,
2239,
2240,
2281,
2242,
2243,
2244,
2248,
2246,
2247,
2248,
2249,
2250,
2251,
2252.
22513,
2254,
2255,
2256,
2257.
2258,
2259,
2260,
2261,
2262,
2263,
226 4.
2265,
2266,
22617,
2268,
2269,
22790,
2271,
2272,
2273,
2274,
2275,
2276,
2277,
2278,
2279,
2280,
2281,
2282,
2283,
2284,
2285,
2286,
2287,
2288,
2209,
2290,
2291,
2292,
e293.
2294,
2295,
2296,
2297,
2298,
2299,
2370,
23)1.
2302,
2303,

AR

19

12

15

30
101

102
193
108
105

106
107
108
109
119

'
xp
I'Q

XD

106

22 = YYGOVeDD ¢ 32,17

Z = VYOSVYO ¢ 2,08 (Y0-YT)*22
DT = (VYO ¢ 2% (,5)) /22
GO T0 S
CONTINUE

VX0 = vX

VX = VX$(1,-VeDTSDD)

DX = DX ¢ DT® (VIDe¥X)/2,

V o= (YXSUX ¢ VYSVY)se(,5)

IP (TP .2Q. TPD) GO TO 12

IP (E(7) «GT. 50%.) GO TO 11
GO TO 10

AID = ABS((Y~Z(T)})

IP (AID .LT. 1.) GO TO 12

IP (KTEST .GE. 5) WRITE (6,199) AID, TP
CONTINUE

1P (KTBST .GE. 5) WRITE (6,108) Y
IP (Y .G% 1.) GO T0 7
30 T0 15
CONTINUE
2 = -vY/V

22= (1.-2%2) %% (.5)
THE=ATAN(2/22)

DG = 32,17/(E(5) *E(5))

pD= 99,

YT = J,0

IF (E(7) «GE. 50%.) E() = 1.9
GO 70 10

Z = =YYV

22 = (1.-2%2)*%(.5)

AI = ATAN(3/22)

SR = (DX®DX ¢ Y1sY1)*#(,5)

TP (D(5) «2Q. 0.9) GO TO 8
BP = D(4) /1990,
CP = D(5)/100C,
GO TO 9

BP = 9,000573%D(4)
cp = BP
CONTINUE

0 = (2(6)*E(6)*TPeTP)

D(4) = (0 ¢ (SEESR*BP/YV)%e2,)%e(,5)
D{(5) = (U¢CP®CP*SR#SR) #* (,5)

SRT = 5%/1700.

D(8) = VISTR®SIN(AI-"H)/SIN(AT)
DISP = D(6)

D(19) = DISP®SRT
D(6) = D(10)/2
ATD = 57,307
THPD= S7,38THP.
WRI™¥(6,105) ~°F, SR, AID, THPD

asTURY
BRITE (6,117)
sToP
PORBAT(*1°,20X,*JHEN PORNAT ATTACK DATA',/,/' *,
ATT NO HDG X-npl Y-NPI CEP (REP) (npee) DIE
VIR
SPEED ALTITUDE DIVE TERRA TFTA2 WIN
TD/8P T 0,/ ,/)

PORAAT( 6X, 916 )
PORMAT (*9%,16,7119 )
POPMAT (* ',6X, 6P10.,9, 3F10.3)
PORNAT(* *,30X,°*TP *,PS5.2,' S%C SR ',P7,0,' PS®™ ¢,
*INPACT ANGLE *,P5.2,* DEG  (POZING ANGLZ *,PS.2,% D2G)*)
PORMAT(® *,* @& ' _p6,3,* S®C +,P8,0,* FERT ¢ ,P8,1,°' FT/STCY)
PORMAT(® *,10X,* DT *,P10.4,° VERT VEL',FIN,3)
PORMAT (* *,*ALT *,P10,2)
PORMAT (* *,*ALT DIPP',F13,2,' TP *,P1%,2)
PORMAT(* *,/' ','LOOPING I¥ JNSNO, CHT®CK INPUTS AND/C® TESTY,
' WITH KTBST = 6.°)

END
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SUBBOUTINE BAPHIT
INPLICIT INTEGER *2 (A-Z)
BEAL ¢4 PI,PHI,REL,S,C,CT,TH,CHI,SC,CC,AIDY,ALD2,DD, DR,
$T6,CTG, XT,¥T,XX,YY,0,R,DEN,DEN 1, EKIT1, TCOV, BLDGHT, PS,
SEXP, SLN,C05, SIGRS,SIGDs, SIGH,S1eD, c1,c2,C3, 51,52,
X, Y, P, BN, DLS, DILY, DIL2, DIV, TSRS, TSDS, PSR
HE PULLOWING JUL INSERTS TSAKINA'S COMNON “BASICY
pD LSE=%,STEP 1.COMMON, DLSP=SHR
00 *,DCB<BLKSIZE=800
DINENSION XD(8), BHITY (100), PSR(3), TCOV(2), BLDGHI(2)
THI5 BUOTINE BSTIMATES THE EXPECTED WUMBERS OF HITS POR ATTACKS
WITH POLNT-IMPACT WLAPONS OMLY.
HCYCLe = O
IF (KToST.GT.4)WRITE(6,1101)¥TRIAL, NPRINT,HODE
CCUNT = 0
PI = 3.14159

B 0]

EXANINE THE ATTACKS ONE AT A TINE

DO 200 I = 1,NA
N4 = ATT(I,9)
IP (EMD(N¥,1,Y) .GE. 0) GO TO S
COUNT = COUNT + 1
IF (COUNT .ky. 1) WRITE(6,1004)
Gu TO 200
REL = WPNHEL (W)
BV = HTYPE (NH)
IP (8V .GT. 3) NV = 3
NFLAG = 0
NS = ATT(I,T)
LS = AIT(I,8)
PHI= ATT(I,1)/57.3
5 = SIN(PHI)
€ = COs(PHI)
IP ((ATT(I,1) +EQ. 0) <OR. (ATT(I,1) .RQ. 180)) GO TO 10
€T = ¢/8
GO 70 20
NEPLAG = 1
CUNTINUE
¥P = NS
DLS = ©
IF (¥P .EG. 1) GO 10 24
DLS = LS/ (NP - 1)
CONTINUR
X = ATT(I,2) ~ S*LS/2.
Y = ATP(I,3) ~ C*LS/2.
SIGES = 2.200%ATT (I,4)%ATT(X,4) ¢ ATT (I,6) SATT(I,6)
SIGDS = 2.200%ATE (I,S5)*ATT(1,5) ¢ ATT(X,10)*ATT (I,10)
T5BS = 29S1GRS
TSDS = 2¢S1GLS
SIGR = SIGRS** (.5)
S1GD = SIGDS** (.5)
? = 1. / (SIGR*SIGD*6.2832)
IF (KTEST .GT. 7}  MRITE(6, 1008)I,LS,NP,DLS,X,Y,SIGR,
X SIGD, P .
'TEXK
EMLT = EMD(NW,SHLLT,1)
COBTENGE

PUR EACH TARGEL, CONPUTE THE EXPECTED NUMBLR OF RETS FOR ATTACK "I~

bo 180 L = 1,012
DEM = 0.0
1F ((MR.EQ.2) «ANV. (EADI.EQ.0)) GO TO 180
TGTA = TGT2(Lk,12)
TGTB = T6T4(L,13)
IF (BADI .ME. O0) GO TO 30
En =0
GO TO0 32

THL: AVERAGE BIT DEWSITY IS DETERMINED BY AVERAGING THE HIT DEMSITY
OYLB SEVERAL POINTS OF A RECTANGLE WHOSE DINENSIONS ARE CHOSEN TO
BAKE ITS AREA EQUAL IN SIZE T0O THEK AREA WITHIK WNICH THRE TANGET
COULD BE HIT, TAKING INTO ACCOUNT THE ROUBDED CORMARS OF THAT AREBA.

Ct1 = (IGTA ¢ TG73)/2.0
Ce = 3.1415926/4,0
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4302 C3 = - CI1%ENDI - CZ*EMDI*LADI

i383. Ed = (=C1 ¢ (C18C1 - 48C3)#2(0.5)) /2.0

i384. 32 TL1 = TGTA ¢ 2%38

2385, TLZ = TGTB ¢ 2*gA

2386, TH = TGT2(L,9)/57.3

2387. ST6¢ = SIN(TH)

2338, CTG = COS(TH)

2389. 0 = 0.0

2390. V= 0.0

2391, Ir (E8 .EQ. 0.0) Go TO 35

2392. U= (STG ¢ CIG) * EA

2393, Vv = (STG - CTG) * EB

2394, 35  CONTINUE

2395. AD() = TGT2(L,V) - U

239%6. AD(2) = TGT2(L,2) + ¥

2397, KD(3) = TGT2(L,3) ¢+ V

2398. AD(4) = TGT2(L,4) + U

2399. XD(S) = TGT2(L,5) ¢+ U

2400, iD(6) = TGT2(L,6) -~V

2401, XL(7) = TGT2(L,7) - V¥

2602, AD(8) = TGT2(L,8) -~ U

26403, CHI = TH - PHL

2404, SC = SIN(CBY)

2405, Cu = COS(CHI)

2406. S1 = (SIGBS#CCYCC + SIGDS*SC®SC)es (,5)

2407, S2 = (SIGRS*SC*SC ¢ SIGDS*CC®CC)**(,5)

2404, M1 = (4TL1/51) ¢ 1

2409, N2 = (4*TL2/52) + 1

2410, IP (KTEST .GT. 9) WRITE(6, 1009) M1, M¥2, SV, S2

PTREN IF ((N) * B2) .GT. 2&) GO TO 100

012, D0 90 K = 1,7,2

2613, AT = XD(K)

2414, YT = XD(K+1)

415, i = X - XT

2416, 1F (BPLAG .EQ. 1) GO TC 40

w7, I = YT - ¥ ¢ CTe4X

2418, D = ~Yy*s

2819, R = YYSC - XX/S

2820, GO T0 50

2821, 40 D= XX

2822, R = (YT-Y)sC

2423, 50  AIDY = *u/TSDS

2424, IF (AID! .GT. 12,) 60 TO %0

2425, DD = SEXP(-AIDV)

2426, NCYCLE = NCYLLE ¢ 1

2627, DU B0 ¥ = 1,HP

820, AID2 = B®R/TSRS

2429, IF (Afw2 .6T. 14.) Gv 70 19

2430, vE = SEXP (-AID2)

PYERIN Lok = DEN ¢ DR*DD 1

<432, NCYCLE = NCYCLE ¢ 1 i

2433, IF (KToST .GT. 1U) eRITL(b,10J5)I,L,K,XT,¥T,D,%,DD,DR,DEN {
: 2434, W & =R ~-[LS :
: 2435, 80  COUMTIMUE )

4416, 90  CONTINUE

2437, DEl = DEN/ (4. %8P)
. 2438, G0 70 160
] 2439, c I? THE TARGEI OIAERSIONS ARE SMNALL (I.B. LESS THAW JME-QUARTER
: 2440, . THt FHOJECTION OF SIGHMA PARALLEL TO Tdk TABRGLT EDGE) TuR HIT
' 2441, < DalSITY I35 LAKEN AS THE AVERAGs OF THE VALUES AT THE POUR CORMERS,

2442, ¢ IP IT IS LARGhi, A GRID OF INTERNAL PUENTS 1S ESTABLISHED AND
' PITEN < THe HIT DERSITY IS TAKENE AS THE AVERAGE OVER TRE INTERNAL POLNTS.
: 2444, 100  CUNTINUE
. L4445, wILY = TL1/ (h1eY)
¢ 4946, DIL2 = YL/ (het)
i 2047, TIENTRY!
2980, WH2 = N2 ¢ 2
. 2849, DU 159 8 = 3,am
: 2950, vo 150 B = 1,¥N2

2451, KT = XD(1) ¢ (B-1) ®UILI*STG ¢ (N=-1)¢DIL2%CTG

2652, AT = AD(2) ¢ (A=1)%DILISCTG - (W-1)*DIL2*STS

2453, I3 = X - (T

2854, LE (NPLAG oRhye V) G0 10 110

4935, YY = ¥ - Y ¢ CTO4X

PLET N v = ={1es5

2937, = YreC - x1/s

2434, U0 120

e e A——M a2



PA YN
<40V,
H0 i
2404,
230 3.
2404,
24059,
24bba.
c4od,
i408.
i4nY,.
247y,
YA R
PN
<413,
2074,
24735,
c4lo.
‘w7,
2478,
PERFH
243 0.
PLRR N
290 2.
PARER
PAX.1 M
b5,
2430
cL4d7.
2438,
2uBY.
2490.
2491.
249 2.
24483,
2494,
2495.
2496,
2497,
2498.
2499,
2500.
2501,
2502.
2503,
2504,
2505,
2506.
2507,
2508,
2509,
2510.
2511,
2512,
2513,
2514,
2515,
2516.
2517,
2518.
2519,
2520.
2521,
2522,
4523,
2524,
2525.
2526.
25217,
2528.
2529.
2530.
2531,
2532,
2533.
2534,
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[P ]

130
140
150

Tod

190

192

195

198
200

oo

295

208

109

v - KX
o = (Yi-1)®*C
AsDY = Jsu/Ts5us
L¥ (AID1 (oT. 12.) Su 10 150
vy T SLIP(=~Alul)
WiV = g
LE ((0eEQ41)eUE, (MacyobNT)) uiv
LF ((NeoJde1).Uk.(N.EJ.NN2)) LIV
IP (DIV .Nte 9.0) DD = DL/LIY
NCF¥oie = NCICLE ¢ 1
[VIVE R*YV) K = 1,NP
ALUZ = R*&/T5a3
iF (AILZ .GT. 124 GO Tu 130
un = LoXe (-AIDZ)
JiN = JkN ¢+ WR*DD
NCYLLe = WCYCLE ¢ 1
IF (KTLST o6Te 12) AnIIE{0,1006)1,L,X37,¥7,D,5,DD,DR,DEN
= &k = Jud
VUNTINUL -
CUNTINJG
LEN = DeN/((1 ¢ (N1 ¢ 2) ¢ NI®N,) ®NP)
CONTINJL
vedl = LCud
JEb = N®U*dpL*ALT (I, 11)*DuN1/100.
AF (RLEST ,3T. 7) Wiliz (v,1097) I1,L,LENT, Rl
Ladid1(L) = DLN*1LI®TLZ2
CuVE(L,Nk) = wuVa (L,NR) ¢ cHIT1(L)
CUNTLINdE

4.0
DIV ¢ 2.0

REPEAT FOR EACH TARGET

IF ((NR .8Q. 2).ORB. (NV .LT. 2)) GO TO 195

P3R (1) (100. - EMD(NW, SHELT, 12))/100.

PSH (2) (10v. - END(NW, SHELT, 14))/100.

DG 130 L= 1,872

bu 190 N = 2,NV

P2(L,N*1) = 1. = (Vo= P2(L,N¢1))*® (PSR(N=-1) **EUITI(L))

LP (KTeST .6T. 4) WBITE(6,7011) PSR, (EHITI(K) ,K=1,6)

PSK(1) = (100.-EMD(NW¥,SHELT,3))/100,

PSE(2) = (100.-END(NW,SHELT,4))/100.

PSR(3) = (100.-E#MD (NW,SHELT,5)) /100,

DO 192 L = 1, NT2

DO 192 K =6, 8

P2(L,N) = 1. = (1. = P2(L,N))* (PSR (N-5) **EHIT1(L))

IF (KTEST .6T. 4) WRITE(6,1011) PSRB, (KHIT1(K) ,K=1,6)

CUNTINUE
MR = NB + 1

k8DI = EMD (NW,SHELT,10)

IF (§R .EQe 2) GU TO 26

PO 198 L = 1,NT2

PS = (100. - EMD(¥W, SHELT, 13))/100.
P2(L,5) = 1. = (1. = P2(L,5))*(PS**EHITI(L))
CONTINUE

REPEAT FOR EACH ATTACK

DU 205 L = 1, NT2

P2(L,1) = 1. - SEXP({ ~COV2(L,1) )
P2(L,2) = 1. = SEXP( ~COV2(L,2) )
IF (WPRINT .GT. 2) RETURN

WHITE (6,1000) NCYCLE

WRITa (6,1002)

N =90

TCOV(1) = 0.0

TCOV(2) = 0.0

BLUGHT (V) = 0.0

BLLGHT (2) = 0.0

v 210 L= 1,72

NN = NN ¢ 9

bo 208 I =12

TCOV(I) = TCUV(I) ¢ cova(L,I)
ULDGHT (I) = BLUGHT (L) * (V. - SBIP{-COV2(L,I)))

i




2535,
é536.,
é537,
2538,
2539,
2540,
2541,
2542,
2563,
544,
PELE N
2546,
2547,
é548,
2549,
2550,
2551,
4552,
2553,
2554,
2555.
2556.
2557,
25586.
2559.

2551,
2562,
2563,
2564,
2565,
2566.
2567,

1000
1002

1003
1304
1005

1006
1007

1003
1009
1010

1011
1101

17

o

WBITE (6,1003) L,COV2(L,1), COV2(L,2), (P2(L,J) ,d=1,8)
CONTINUE

BLDGHT (1) = BLDGHT (1) /NN

BLDGHT (2) = BLDGHT (2) /NN

WRITE (6,1010) TCOV (1), SLLGHT(1), TCOV(2), BLDGHT(2)
RETURN

FOBNAT ('0', 25X, °CYCLBS', £7,//," ',30%,'%*® SHELTERS s !)
FORMAT (*0°,10X,"TARGET*, 13X, *HITS?, 38X, * PROBABILITIES®,/, 12X,
YNO*, 14X, EXPECTED® , 14X, *HLT (R1) HIT(R2) AC(R1) SHELTER °,
*AC(R2) PEOPLE AGE PARTS® )

PORMAT (* *,10X,14,64,P6.3, 9K,P6.3,6X,878.3 )

POKMAT (*1',* CONPUTATION LGNORED THE (BU wEAPOMS EN THE®,
¢ EXPECTED VALUE CALCULATIUN® )

PORMAT(* *,'CD  ATT *,I3,* T6T *,I3,' <cor *,I2,
4P6.0, 3E12.4 )

FORMAT (' *,'IP  ATT *,I3,' TGT °*,I3,4P6.0,3K12,5)
PORBAT(® *,* ATT *,I3,' TGT *,I3,' AYG DEN °,

F8.5,' NOR D&N *,P14.10,//)

FOKMAT (* *,°ATT *,I3,21d, FB.2, 4r8.1, E12.5)

FORMAT (' *,*N1 *,14,t N2 *,I4,6X,2P10.%)

FORBAT (* *,20X,'-==~-=%,/,19X,P8.3,° (", P5.3,%),

F8.3,%(*,F5.3,%)* )
FOBMAT (* *,20K,*PSR', 10P8.4 )
PORNAT (* *,* #esess EXPHIT *, 313 )

5D

PUNCTION SEXP(X)

IF (X JLT. -0,025) G0 TO 1°
SBXP = 1,¢X

RETURN

SEXP = EXP(X)

FETURN

END




L350y,
c572.
2571,
2572,
2573,
2574,
2575,
2576,
2577,
2578,
2579,
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2532,
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2585,
2586,
2587,
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2599,
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2601,
2602,
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2676,
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2608,
2609,
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2612,
2613,
2614,
2615,
2616,
2617,
2618,
2619,
2620,
2621,
2622,
2623,
2624,
2625,
2626,
2627,
2628,
2629,
2630,
2631,
2632,
2633,
2634,
2635,
2636,
2637,
26138,
2639,
2640,
2641,
2642,
2643,
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14
4
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1009

15

16
17
13902

29

50
109

110

200

600

700

809
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SUBEGUTINE STORE( ITiM, NCAED3)
IMPLICIT INTEGER #2 (A-2)
2AL %4 A
THT POLLOWING JCL INSERTS TSARINA'S COMMON “BASICY
DD DSN=%, STIP1.COMMON,DISP=SHR
DD *,DCF=BLKSIZE=80"
INTSGER %4  CLASS, TYPE
INTESER *4  MXITEM, OFED,NOA3T,NOPART,NOMUN,NCTRAP,NOMATL,NOPOL
INTEGEZR *4  PEOPLZ,AGE,PARTS,AMMO,TRAP,MATERL,POL,NOEQUI,NOPEGP
COMMCN /STOEYS/ MXITEM,NOPED,NOAGE,NOFART,NOMUN,¥CTFAP, NOMATL,
X NIPOL,NOEQUI,NOPZOP,PFOPLE (272,4) ,AGE(1C1,4),PARTS (401,4),
X AMMO(126,4),TEAP(26,4) ,MATERL (26,4} ,POL (10,4),STOCKS (1709,3),
% SQUIV (400)
DIMENSION R(5), D(15)

FLAG = 0

CAPD = 1

READ(5,1007) D(1),D(2),2(1),D(4),D(5),2(2),2(N,D(8),2(3),
X D(10) ,D(11) ,A(4) ,D(13),D(14),A(5)

PORMAT({ 5%, S(3X,12,15,P%.0) )

DO 15 N = 1,5

IP (D{3%N-2) .ZQ. 7} GO TO 16

D(3*N) = 10,0%*(A(N) + C.00C1)

MAX = 15

GO0 TOo 17

MAY = 3*%(N-1)

IF (NPRINT.LZ.2) WRITE(®,1002) (B(N) ,N=1,MAY)
PORMAT (* ',25X,5(* CY',I3,2I5,4X) )

N=1 .

CLASS = D({N)
TYPE = D(N+1)
STOCKS {ITEM, V)
STOCKS (ITEM,2)
GO TO S0
EERKRBEAEE
ENTRY PILE(ITEM,TCLASS,TYPE)

AR AR RK

FLAG = 1

N1000 = 190C

IF (NPRINT.LE.2)WRITE(6,1702) CLASS, TYPE, N1000
TYPE = TYPE + 1

G0 TO (100,200,300,400,520,609,7C9), CLASS

1
NT
D(N+2)

"o+

IF (TYPE .LT. 1030) GO TOo 110
TYPE = TYPE - 999 + NOPEOP
NP = PEOPL¥(TYPE,1)
IF (NF (NE, 0) GO TO 800
P2OPLE(TYPE,1) = ITENM
GO TO 1000
NP = AGE(TYPE,1)
IP (NF .NE. 0) GO TO 8093
AGE(TYPE,1) = ITEM
GO TO 1C¢C
NP = PARTS(TYPE,1)
IF (NP .NE. 0) GO TO 807
PARTS (TYPE,1) = ITENM
GO TO 1000
NP = ANMMO(TYPE,1)
IP (NP .NE. 0) GO TO 800
AMMO(TYPE,1) = ITEN
GO0 7O 19707
NF = TPAP(TYPE,1)
IF (NP .NE, 9) GO TO 800
TRAP (TYPE,1) = ITEM
GO TO 1000
NF = MATERL(TYPE,1)
IP (NP .NE. 0) GO TO 87¢C
MATERL (TYPE,1) = ITEM
GO TO 1000
NP = POL(TYPE,1)
IP (NP .NE., 0) GO TO 80C
POL(TYPE,1) = ITENM
GO TO 1000

NX = STOCKS(NF,3)

IF (NX .EQ. 0) GO TO 99°
NP = NX

GO T0 800




2646,
2647,
2648,
2649,
2650,
2651,
2652,
2653,
2654,
2655,
2656.
2657,
2658,
2659.
2660,

900
1000

110

STOCKS (NF,3) = IT
STOCKS (ITEM,3) =

4
s}

IP(KTEST.GT,4) WRITZ(6,1191) ITEN,CLASS, *YPE, (STOCKS (IT®M,K) ,K=1, 3)

FORMAT (* *,* STORE *,1018 )

ITEN = ITEN + 1

IF (FLAG .EQ. 1) RETURN

N=N+3

IP ((N «NS. 16) AND. (D(N) +GT, 0))
IP (CARD .EQ. NCARDS) RETURN

CARD = CARD + 1

Go To 10

END

GO TO 29




2600
FE -1
2Eb4.
2665,
2thte
Fh6T.
2668,
26649
267C.
2611 .
2672,
€713,
2674,
2615,
2676,
26717,
2678,
2679.
2680,
2631.
2682,
2683.
2684.
2685,
2686
2687.
2688,
2689,
2¢€490.
2691,
2692.
26913.
2694.
2695.
2696.
2697,
2¢98.
269G,
2700.
2701.
2702,
2703.
2704,
2705.
2706.
2707.
2728,
2709.
2710.
?2711.
2712.
2713.
2714,
2715,
2716,
2717.
2718.
?2719.
2720.
2721,
2122,
2723,
2724,
2725,

1)

1191

50

100
110
200
300
400
500
600

800

1001

SURK LI TING SAVeRUF LA, KTEST, MAXLCC )
(MPLICETY INTF 7k 2 (A=)
INTEGE® %4 FLAG, KIND

INTELEP =4 MXITEN-NCPEO'NDALE-NOPART.NG“UN.NCTRAP.NOMAYthOPOL
INTEGEP =4 PEUPLE.AGE'PARTS.AMHﬂ.TRAP.NAlERL.POL.NOEQUl.NCPEOP
COCMADN /STORES/ “XIYEF.ACPEG'NCAbE.NCPART.AC"UN-ACTRAU.NOFAYL-

X NOPDL.NDEOHl.NOPEFP'QEHOLE(2)2-4)'AGE(10[.4'.PARTS‘“0[-4I.

X AM*D(126-4)‘YRAP(anQ).VAYEFL(Zboél'POL(lOle.STUCKSlIOOQ.3)v

X EQUIV(4JI])
COMMON / ZERO / EQUILT)

IF (FLAG .EW. 1) GC 70 10
Loc = 1
CLASS = O
LAST = )
pn 5 1= 1.7
EQUI(I) = ¢
RETURN

EQuIVILOC) = O

MAXLOC = LOC

RETURN

SERRREEXEE

ENTRY SAVE(CLAS, TYP, KIND}
AR ERERKE

TYPE = TYP ¢ 1

1F (KTEST +GT. 5) WRITE(6,1101) LOC.CLAS,CLASS,TYPE,LAST,KIND
FORMAT (v *,% SAVER ¢, 818 )

IF (CLAS +NE. CLASSY GG TO SO
IF (TYPE .EQ. LAST? GO YO 800
EQuiviLOoC) = 0

LOC = LOC ¢+ 1

LAST = TYPE

CLASS = CLAS

GO TO (100,200,300¢400,500.600), CLASS

IF (TYPE .LT. 1000) GO TO 110
TYPE = TYPE - 999 ¢ NAPEOP
PEOPLE(TYPE ) = LOC

GO TO 830

AGE(TYPE.4) = LOC

GO TO 800

PARTS(TYPE.4) = LOC

GO YO 800

AMMO( TYPE.4) = LOC

GO TO 809

TRAP(TYPE &) = LOC ‘
G0 TO 8920 :
MATERL(TYPE.4) = LOC i
G0 TO 800

EQUIVILOCY = KIND

If (KIND ,EQ. O) EQUI(CLASS) =1

LOC = LOC ¢ 1

1IF (LCC .LT. NOEQUI} RETURN

WRITE(641001) CLAS, TYP, KIND

FORMAT(® ¢,*THE EQUIVALENCE ARRAY §S TOO SMALLS OVERFLOWED °*,
X *AY ',318 )

sToe

END




2127,
2728,

2730.
2731,
2132.
27313.
2734,
2735.
2730,
21317,
2738.
2739,
2740,
2741,
2742,
2743,
2744,
2745,
2746,
2747,
2748,
<4749,
2750.
2751,
2752,
2753,
2754,
2755.
2756.
21757,
2758,
2759.
2760.
<161,
2762.
2763,
2764,
2765,
2766.
2707,
27638,
2769,
27179,
4771,
2772.
2773.
2774,
2775.
2776,
2977,
2778,
2779,

2781,
2782,
2783,
2764,
2785,
2766,
27687,

2789
2790,
2791,
2792,
2793,
279,
2795,
2796,
27917,
2798,
2799.
2800,
s 2801,
i 2802,
' 2803,
2804,
20805,
20806,
26807,
2808,
2609,
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SUBAOULINE DANAGE
I8PLICIT INTEGER %2 (A-2)
INTEGER *4 WBASEV, MBASE2, NSTAT, AGEA, TOTAL, EAURA, DISK, BXNT
INTZGER *4 MXITEN, NOPEO,NOAGE ,NOPAST,N0HUN, NOTRAP, BOBATL,NOPOL
INPEGER *4 PEOPLE,AGE, PARIS, ANPO, IBAP MATERL ,PCL ,NOEQUI,NOPECGP
REAL *4 PK, STAT, rorcol,rTCcico2,101€03,10TCO4,T0%C05,TOTCCE
S THE POLLOWING JCL INSERTS TSARINA'S CCHEOM "BASIC*®
/77 DD DSh=%,STEP T.COANON,DISP=SHa
/7 vE *,DCB=BLKSIZE=800
CONMUN /STORES/ 8XITEM,NOPEO,NOAGE,NCPARR, NONUN,NOTIRAP,NOMATL,
X NOPUL,NOEWUI,NOPEOP,PEOPLE (202,4) (AGE(101,4) ,PARTS (401,4),
X AM#0 (126,4) ,THAP (26,4) , NATERL (26,4) ,ECLL10,4) ,510CKS (1000, 3),
X EQUIV(400)
COMMON /STATS / STAI(500,17) ,BSTAT (8),NTRIAL,ITRIAL,NSTAT
COBNdON /OUTPUT/ TSAR, PUNCH, NBASE1, NBASB2
DILENSIOE DATA(15)

IP ((NPRINT .GE. J)«AND. (ITRIAL .EQ. 1)) WRITE(6,2222)
222z PCRHAT('1')

RSB USFSEAEEES RIS EC AR SR RG R EDESUSHITSSSCLELRESEE S80SO esoETNIE

ToE OUTPUTS FOR TSAR MAY BE PRINTEL, PUNCHED ON CA&DS aND FILED
DIRECILY ON DISK POR PRODUCTION RUNS. THE 2ML ANE IBD CPTIONS
ARE CONTROLLED BY THE VARIABLES PUNCd AND TSAB, RESPECTIVELY,
ANDC ABE BXERCISED WHEN THE VARIABLES ABE INITIALIZED T0 UNITY.

aacr.onc00

RIS ESERINAEASEEALIRAREG I ESVEEESNAVER O EEILER SRS SR EQIC LSS0
HXNT = NTH
DISK = ITRIAL ¢ 20
CABDTY = 40
JBASE = BASE
pC 10 K = 1,15

1c DATA(K) = 0
DATA(1) = DAY
DATIA(2) = HouR
DATA(3) = MINUTE

1P (PDAM.GT.1) WRITE(6,7777) CABLCTY,JEASE, (DATAIK),£=1,15)
IP (TSAR.EY.1) WRITE(DISK) CABDIY,JBASE, {DATA (K) ,K=1,15)
IF (PUNCH.EQ.1) WRITE(7,8686) ITRIAL,JBASE,NBASE1,NBASE2,CAY, HOUR
IF (PUNCH.EQ.1) WRITE(7,8888) CARDTY,JBASE, (DATA(K) ,K=1,15)

RECORD DAMAGE SUSTAINED BY VARIOUS EESQURCE STORAGE AREAS

coa

CALL IREPT (MXITEM, NXNT, NOEQUI, STOCKS(1,1), E{%, 1, TGI(1,1),
X BQUIV(1l), NOPROP, PLAN, KTEST )

CALL RLPORT( 1, PEOPLE (1,1), NOFEQ, 2)
CALL <BEGRT( 2, AGE{1, 1), NCAGE, &)
CALL BEPORT( 3, PARTS(1,1), NCEBART, 5)
CALL a«£PORT( 4, ANNO(1,1),  NOMUN, 6}
CALL REBPOBT( 5, TRAP(1,1), MNCIRAR, 7)
CALL sEPORT( 6, MATERL(1,1), MCHMATL, 8)
CALL 2ZPORT( 7, POL(1,1), 19, o)

PBEPAREZ 1SAR INPUT DATA POR THE SHCPS

aoc

pc 20 K = 1,3
¢C DATA(K) =0
JBASE = 0
N=
Do 40 SHOP = 1,30
1 = PACLTY (SHOP)
IF (1.2Q.0) GO TO 40
IP (P(I,V) .EQ. 0.,0) 6O 10 40
IP (M +&Q. 15) N = 3
DATA(Ne1) = 9
CATA(N®2) = SHOP
DATA (H43) = 100¢(P(X,%) ¢+ 0.005)
$O 30 K = 4,6
30 DATA(NeK) = 100 (P (I, (K~1)) ¢ 0.005)

[ BEIN B
[+
IE ((N.BQ. 15) cAND. (PDAN.GT.1))WRITE (6,7777) CARITY,JEASE,
| 4 (DATA (K) ,K=1,15)
IP ((TSAR.EQ.1) +AND, (N, BEY.15)) WEIIZ(CISK) CARC1Y,JBASE,
X (DATA (K) ,K=1,15)
IP ((PUNCH.EQ.V) «+ABD, (N.2Q.15)) VBITE(7,0888) CARD1Y,JBASE,
X (DATA (K) ,K=1,15)
4

40 conTINUE
I? (w-9) 70, 50, 70




celu.
PEARN
VL B P
«Bls,
2814,
4815,
b1,
Lel7,
PRI
81,
c0lis
atéle
cBelds
PPN
iBlu.
PP
PLPA
PEFEN
FIPE-N
PR PN
FLE VN
it 3,
P2-FPN
<233,
ctiu,
FLE M
2h o,
ti7.
F{EEN
284y,
2842,
«Bu,
28Uc.
PLLEN
b4y,
Jeuo,
J{dUo.
cEul,
2849,
B4,
2850.
2851,
«85¢.
£853.
2854,
<455,
28506,
2857.
285d.
2859,
2860.
2861,
2862,
2863,
2864,
2865,
28b6.
2867.
2868,
2869,
2870,
2871.
2872,
2873,
2874,
2875,
2676,
2877,
2874,
2879,
2880,
2881,
2832,
28313,
2884,
2885,
2886,
2887,
2884,
20889,
<890,
2091,
<092,
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Su e oC K = 10,15
[ LATA(K) = @

I¥ (FUANM.GT.1) WHITE(0,7777) CAREZY,JBASE, (DATA(K) K= 1,15)

1F (5A5.k2e1) WHITL(D1SK) CARLTY ,JEASz2, (DATA(K) ,K=1,15)

IF 2dsCHebyel) WBITE(7,8888) CALDTY,JBASE, (LATA(K),K=1,15)
7% CUNIINJE

< SioiN U L3TIMATE THE FOACTICN OF ChHRLTEREL ANLD
SR PAXITALLY ZXPO3STD AIsCBAFT THAT Ahe 1O5T.

TOTSY = 0
adice - o
TaTod 9
MEFRSER BNV
Lo1ceds = CL0
Wdiedd = 2.0
Tiowusd 20,0
Tiaels = 0.0
iuwlewn - 0.0
.~
. vt b @nFodlh SHELTER, Adé HANDLED wlTll IGT2 CARDS CR INLCIVIDUALLY
C
Do UiNT e sbws v) SASDL(NSH LJE2. 0)) GO T0 215
AR NiJ
it (NT2 s2oye O) AAXS = NSM

DL 213 K = 1,MAXS

loawul 2 TUTCOY ¢ P2(K, )
10700 - IUTC02 ¢ P2(K,4)
ToIesd = TOTCCY ¢ P2(K,5)
IF (NI oEve Q) GO TOG 200

LUy = TOTCO4 ¢ P2({K,6)
“uh = TOTCOS ¢ P2(K,7)
cT.G6 = JOTCOb6 ¢ P2(K,8)
[FNE VI IV}

ui
T

i
i
I

.~

<CC TuTCVs TOTCO4 ¢ PSHEL{K),3)

T0TCUS = TOTCOS + P (SHEL(K) ,4)
10IC06 = TOTCO6 ¢ P (SHEL (K),5)
<16 CCNIINUE
C
1P (KTEST.GT.3) MBITE(6,1102) TOTCOY, 701C02, TOTCO3,
X T0TCO4, TOTCOS5, TOTCC6, ACLCSS
1162 PORMAT(* *, 'DAMAGE-A', 6F8.4, I8 )
c
10IC1 = (100* (TOTCOV ¢ 0.005)) /BAXS
TOTC2 = (100#(TOTCO2 ¢ J.005)} /HALS
10TC3 = (100*(TOTCO3 ¢ 0.005)) /NAXS
¢
¢ LS1IMATE THE PERCENTAGE LOSS 1C EXPOSEC AIRCEAFI AS A FRACTION
c OF Tdz RAMP SPACE THAT LS COVERED BY GP OR CPU EPPECIS.
¢
<15 TOTAL = 0
KAREA = 0
UNSHEL = 0
TOTHIT = 0

00 230 1 = 9,uT
IF {(TGT(I,10) .NE., RANPS) GO TO 220
AREA = TGT(I,12)*T6T(1,13)
PX = 1, = (1.-P(I,5))
TOTAL = TOTAL ¢ AREA
KAREA = KAREA ¢ PK®AREA

220 CONTINUE
IP (TOTAL ,GT. 0) UNSHEL = (100¢KASEA)/TOTAL
IP (TGT(IL,10) .NB. TXNYS) GO TC 230
TOTUIT = TOTHIT ¢ NHIT(I)

23 CONTLINUE

C
¢ BECORY THE REPAIRS ON THE LEAST DABAGED RUNNAY ANC
[ THE TUTAL NUMBER OF HITS ON THE TAXIVWAYS.
C
IF ((RZPAIR ¢ TOTHIT) .EQ. 0) GC TO 250
DATA(4) =9
DATA(5) = MOPAC
DATA(6) = REPAIR
C

to 240 K = 7, 9
240 DAIALK) = O
M




2893,
2894,
2895,
2896,
2897,
é898.
2899,
2900.
£901.
4904
2903,
2904,
2905.
290a.
2507,
2908,
2909.
2910,
i,
2912,
2913,
2914,
2915,
2916.
<917,
2918.
2919,
2920.
2821,
<922,
2923.
2924,
2925.
2926.
927,
2928,
4929,
2930,
29314,
2932,
2933,
2934,
2935,
2936,
29317,
2938,
2939,
29490,
2941,
2942,
2943,
2944,
2945,
2946,
2947,
2948,
2949,
2950,
2951,
2952,
29513,
2954,
2955,
2956,
2957,
2954,
2959,
2569,
2961,
2962,
2963,
2964,
2365,
2966,
2967,
2968,
4969,
2579.
2971,
2972,
2973,
2974,
2975,
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DAIA(N)) =9
DATA(T11) = NOFAC - 1
DATA(V2) = TOTHIT

IF (PDAM.GT.)) WRITE(6,7777) CAGDTY,JBASE, (DATA(K) ,K=1,12)
IF (TSAR.EQ.Y) WRITE(DISK) CABDTY,JEASE, (DATA(K) ,K=21,12)
LF (PUNCH.EQ.1) WRITE(7,8888) CABDTY,JBASE, (DATA(K),K=1,12)

CONIINUE

STORE THE SHELTER AND AIRCRAPT DANAGE CAIA USING
IHE SPECIAL CLASS #10 ENTRIES POR TSAR,

IF ((TOTC1+TOTC2¢TOTC3+UNSHEL) .EQ. C) GO TO 310
DATA(4) = 1O

DATA(S) = t
DATA(6) = TOTC2
DATA(7) = TOTC3
DATA(8) = UNSHEL
DATA(9) = 0

DATA(10) = 10
LATA(1Y) = 2
DATA(¥2) = ACLOSS

I? {(PDAB.GT.1) WAITE(6,7777) CARDTI,JBASE, (DATA(K),E=1,12)
IP (TSAR.EQ.V1) WRITE(DISK) CABDTY,JBASE, (DATA(K) ,R=1,12)
IP (PUNCH.EQ.Y) NRITE(7,8888) CAEDIY,JEASE, (DATA(K),8>1,12)

STORE THE EXPECTED DAMAGE TC AIRCRAPFE
DATA(8) = 8
DATA(S) = 0
DATA (6) = TOTCH
STORE THE RESOURCE LOSS RATES BXPRCTED WHEN AIRCRAFT ARE DABAGED
ESSINATE IHE LIKBLIHOOD THAT PEOPLE, AGE AND SPARE FARTS
ABZ LOST &HEN AN ALRCBAFT [5 DANAGEL AS THE BATIO OF THE
PROBABILITY THATY THE RESOOBCE IS LOST, CIVIDED BY THR
PROBABILITY THAT THE AIBCRAPI IS LCST.
DATA AR5 ENTERED IN THE O8DER: FEBOPLE, AGE ANLC PARTS
PEODAN = 0
AGEDAN = 0
PRTDAR = 0

IF (TOTCO! .EQ. 0.0) GO TC 290

PEOCAN = ((100.*T0TCO4) /ICTCOY ¢ 0.5)
AGEDAR = ((1J0.%TOTICOS)/T0TCOY ¢ 0.5)
PRTDAN = ((100.°TOICO6) /TQTCO1 ¢ 0Q.5)
GO 10 300
CCHLINUE

IF THE PK AGAINST AIRCRAPFT IN SHELIERS IS ZERO, USE THE
POLLUEING RELATIONSHEPS TO FROVIDE A PROXY POR THE LOSS
RATES POR PERSOMNNEL, AGE ANL PARYS ASSCCIATED WITH
ALKCRAPT THAT ARR IN THE OPEN.

PEULAN = (100*BAD(1,SHELT,3)) /7EAL (V,SHELT,13)
AGECAN = (100%EMD(1,SHEBLT ,4)) /BNL (1,SHELT,13)
AGEPRT = (100s2mD(1,5H2LT7,5)) /EAL (1, SHELT, 1))

CCHTINUE

1P (PEJDAM .GT. 100) PEOCAR = 100
IP (AGEDAN .GT, 100) AGECAS = 1C0
IP (PRTDAA .GT, 100) PuTICAB = 1C0

LATA(7) = PEOLAR
DAIA(8) = AGEDAR
DATA(9) = PRTCAN

IP (PDAM.GT.1) WRITE(6,7777) CABLIY,JEASE, (DATA(K),K=1,9)
K2 (TSAR.RQ. 1) WRITE(DISK) CARDIY ,JBASE, {DATA {K) ,K=1,9)
IF (PUNCH,EQ.1) WRITZ(7,0888) CABDTY,JBASE, (DAIA(K),&=1,9)

CONTINUE

——r
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1F (LA3. .Lde 0) BETURN

CABDTY = 0
Ir (PDAM.G1.1) WBITE(6,7777) CAKLTY
IF (TSAR.Ewe1) WRITE(DISK) CAKLTY
IF (PUNCH.Eu.1) WRITE(?7,8888) CARDTY
KELfUaN
FOaSAT(* *,12,14, 1517)
FCxMAI (*=sssns TRIAL® 14, BASE

* DAY HRY, 2I4 )

FORJAT(12,13,1515)
END

"eI3, 8K, BANE

* 204, 8K,
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2948, SUBRUUT INE REPORTICLASS, As MA, NR)

2989, IMPLICITY INTEGER =2 (A-2) i
: 2990, INTEGER %4 MSTAY,CLASSsMXNT,MAX,NOECU14NOPECP ,4¢s MA¢ NRoDISK §
3 2991, INTEGER %4 NBASE] JNBASE2 !

2992, REAL *4  STAT, Py FRAC. TOT, TOT1 K

2993, COMMON /STATS / STAT(S00,17)sMSTATI8) ¢NTRIAL, ITRIAL ,NSTAT

2994, COMMON /OUTPUT/ TSAR. PUNCH., NBASELl, NBASE2

2995, CGMMON / 2FRO 7 EQUI(TM

2996, DIMENSION STOCKS (MAX+3) s A(MA¢4)oDATACLS)oP(MXNT 8},

2997, X TGV(MXNT.14), EOQUIV(NOEQUI)

2998, [ SASENEBECASR IR AE RN A SRS R R IR LSS SRR RS SRS S 88 P21 0] §
3 2999, 4 i

3000, c THE OQUTPUTS FOR TSAR MAY BE PRINTED, PUNCHED CN CARDS AND FILED !

3001, c OIRECTLY CN DISK FOR PRODUCTION RUNS. THE 2ND AND 3RD OPTIONS

3692, ¢ ARE CONTRCLLED BY THE VARIABLES PUNCH AND TSAR, RESPECTIVELY,

3003, c ANC ARE EXERCISED WHEN THE VARIABLES ARE INITIALIZED TO UNITY,

30%4. c

3005, c THE PRINT OPTIUNS ARE CCNTROLLED 8Y THE CONTROL VARIABLE "PDAM®

30%. c

3007, C SESRASREREE SRS VRN ARE RIS R RIS LSRN EF AV IO SIS RBR PSS ARSI SR IELLER SR VR RAES

3008, DISK = ITRIAL ¢ 20

3009. SKIP = 0

3010, IF (ICLASS.NE+L) o AND+(AC1s1 10EQsD) sAND(EQUILCLASS) .EQ.0}) SKIP=1
1 30l1. CARDTY = 40

3012, JBASE = 0

3013, =3

3014, D0 10 K = 1415

3018, 10 CATA(K) = 0

3016, 20 IF (MA .EG. 1) GO TO le0

3017. 00150 1 = 2., MA

3018, If (CLASS .NE. 1) GO YO 30

3019. IF (1 .EQ. ALL) GO TC 150

3020, 30 ITEM = A(l.1)

3021. 707 = 0.0

3022. IF (ITEM .NE. O) GO TO 40

3023, IF (A(I,4) .EQ. O) GO YO 150

3024, GO TO 60

3025, 40 NT = STOCKS(ITEM,1)

3026, FRAC = STOCKSIITEM,21/10.0

3027, TOT = TOT ¢ FRAC®P(NT,NR)

3028, ITEM s STOCKS(ITEM,3)

3029. IF (ITEM 6T, 0) GO TO 40

30130, 1F (TOT .EQ. 0.0) GO TC SO

3031, A(T1.2) = A(1.2) ¢ (10°TCT)

3032, A(143) = A{143) + {(100TCTYSTOT) ]

3033, 590 TYPE = [ - 1

3034. TOT1 = TOT/100.

3035, TTYPE = TYPE

3036, If {(CLASS .EQs L)oANC.(TYPE.GT.NOPEQP)) TTYPE = 999¢TYPE-NCPEQP

3037. IF({PDAM,EQ.11.OR.{PDAMEQ.3}) WRITEC(E,T7766) CLASS, TTYYPE, TOT1

3038. c

3039, IF(KTEST.GT.1) WRITE(6s1101) [,CLASS, AL 40,TOT {

3040, 1101 FCRMAT(® ¢, REPORT®, 3110, F10.4) )

3041, c

3042, C A REPORY OF IERO LOSSES PAY BE REQUIRED FOR YSAR ]

3043, c |

3064, IF (A(1,4) +t0. O) GC YO 190 |

3045, IF ((SKIP +EQ., 1).AND.(TOT ,EQ. 0.00) GO TC 150 1

3046, 4 H

3047, C  WHEN THE RESOURCE TYPE SPECIFIED IN THE TSARINA TARGET ARRAYS %

1044, C IS A COMPCSITE CF SEVERAL TYPES USED IN TSAR, REPCRT THE DAMAGE !

3049, C YO TSAR FOR EACH TYPE, !

3059, c

3051. 60 LOC = All.&) ‘

3052, 7 KIND = EOQUIV(LOC) ]

1053, (F (KINC .LTs 20 GC TO 150 1

3054, 4] 1F (KTEST.GT.5) WRITE(O,1100) I« CLASS, KIND, TOT i

3055. DATA(Mel) o CLASS {

3085, DATA(Me2) = KIND i

3057. OATA(Me3) = (TCT ¢ 2,9%) »

3058, MM :

3059. 1F (M .NE. 15) GO YO 90 :

3060, IF (PDAM .GV, 1) WRITE(6,7777) CARODYY,JOASE, (DATAIK) K=1,15) B

1061, IF (YSAR,EQel) WRITE(DISK)  CARNTY,JBASE, (DATA(K) K=l,15) ]

3062, IF (PUNCF.EQ.1) WRITE(7,8888) CARCTY,JBASE.: (DATA(K) K=1,15) ;

3063, 00 00 K = 1,19%

3066, 80 DATA(K) = O

3065, Ne)

306¢. 99 LNC = LOC ¢ )




3067,
3G0d.
3069.
3079.
3071,
3072,
3073,
3074.
3075,
307¢&.
3977.
3078.
3079.
3080.
3081,
3082.
3083,
3084,
3085.
3086.
3081.
3088.
3089.
30990.
3091.
3092,
3093.
3094,
3095,
3096.
3097.
3093.
3099.
3100.
3101.
3102.
3103,
3104,
3105.
3196,
3107,
3174,
3133,
3.
alll.
3.
3113,
3114,
3115,
3116,
3117.
318,
3ll9,
3120.
3121.
3122,
3123,
3124,
3125.
3126.
3127,
3128,
1129,
3130.
3113t.
3132,
3133,
3134,
3135,
313¢.
3137,
3138.
1139.
3140,
3lel.
31142,
3143,
44,
3145,

10D

105

110
115

2¥sXals)

130
149

150

160

170

139

199

210

229

230
249
250

RIND = EQUIV({LOC)
IF (KIND LEC. ) GC TO 150

GO T 75

CONTINUE

IF (CLASS oNE. 1) GO TQ 105

IF {1 .GT. ALL) GO vo 110

IF ({TCT .EQ. J.01.AND.(A(1,s1} .EQ. Cod)) CC TO 150
GJ TO 115

IF (ITOT LEJ. 0.1 .AND(A(ALLV1}.EQ.0.00) €O YO 150
CONTINUE

GNLY ONE TYPE CF POL IS PRESENTLY RECOGNIZED IN TSAR: TYPE #1,
DAMAGE DATA QN CYHER PDOL TYPES IS NOY STOREC FCR USE 8Y TSAR,

IF ({CLASS +EC. 7).ANC.(TYPE  NE. 1)} GO TO 120

DATA(M+1)} = CLASS

CATA(M+2) = TYPE

IF ({CLASS.EQ.1)AND,(I1.GT.,MAXPED)} DATA(Me2)= 1700 ¢+ 1 - ALL

CATA(M+3) = (TOT ¢ 9.5}

¥ =M s

IF (M ,NE. 15) GO 7O 150

IF (PDAM ,GTo 1) WRITEU(6,TTTT) CARDTY,JBASE(DATA{(K) K=]1,15)
IF {(TSAR.EQ.1) WRITE(DISK) CARDTY . JBASE+(DATA(K) yk=1, 15}
IF {PUNCH.EQ.1) WRITELT7,8888) CARDTY,JBASE.{DATA{K),K=x1,15)
0C 140 X = 1,15

DATALK) = )

0= 3

CONT INUE

IF (M .NE. 9) GO TO 160

IF (PDAM .GT. 1) WRITE(6¢7T777) CARDYY,JBASE, (DATA(K) K31,9)
IF (TSAR LEQ, 1) WRITE(DISK} CARDTY,JBASEs (DATA(K) sK=1,9)
IF (PUNCH .EQ, 1)} WRITE(7,8888) CARDYY,SBASE, (CATA(K),K=1,9)
CONT INUE

00 170 K=1.15
CATA(K) = O

M =3

NN = 1}

ND = 1

IF (CLASS .NE. 1) GO YO 180
NN = ALL

ND = MAXPEQ

CONTINUE

DO 250 1t = 1, NNe AND

CATA(M+¢1) = CLASS

ITEM = A(I.1)

IF (ITEM .EQ. O) GO YO 240

TO0T = 0.0
NT = STCCKS(ITEM,1)

FRAC = STOCKS(ITEM.21/10.0

TOYT = TOT ¢ FRAC*PINT.NR)

ITEM = STOCKS(ITEM,3)

IF (ITEM ,GT. O) GO 70 190

IF (TOT .EQ. C.0) GO TC 210

A(NN,2} = A(RN,2) + (10*TOT)

A(NN¢3) = B(NN,3) ¢ (100°TQTeTOT)

1071 = YOT/100.

IF (1 .EQ. 1} GO TO 220

CATA(M+2) = 1000
M2 = 1000
[FE(PDAM.EQ.1).0R.(PDAMEC. IV IWRITE(64TT660ICLASS M2, TOT)
G0 TO 230
DATA(S) = O

IFCLPOAMCEQ. L) OR. (PDAMLEQo 3V IWRITE( S TT66IDATA(GI,DATALS),TOTL
CATA(Me3) = (TOT + 0.9)

IF (AC(T41) NE., O) M = F ¢ ¢
CONT INUE

IF (M .EQ. 3) RETURN

IF (POAM ,GT. 1) WRITEL6,TT77) CARDTY, JBASEs (DATA(KIoK=21,12)
IF {TSAR.EQ.1) WRITELDISK) CARDTY, JBASE, IDATAIK) yK=1,12)
1F (PUNCH.EQ.1) WRITE(T.8888) CARDTY ,JBASE.(DATAIN) (K2l,12)
RETURN
LLES TS T EE]

ENTRY JREPT(MAX MXNTINCEQUI+STOCKS P,TGT,EQUEV,

NCPEOP s PDAMKTEST )




ED LY
3147,
3144,
3149,
3150,
3151,
3152,
3153,
3154,
3S5.
31548,

1166
17117
8888

MAXPEC = NCPEOP
aLL s NCPEOQP

RE TURN

FORMAT(* ¢ ¢CLASS *,12,*

FORMAT (* *.12,14,
FCRUAT(12,13,1515)
END

¢ 1
2

1511
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TYPE', 5,

F1.3)




3154
3193,
116).
3lnl,.
3162,
3los,
ER LIS
31065,
31h6.
o6t.
3lod.
3169.
317).
3.
3lr2.

L3113,

3174,
31175.
3176,
3177.
3178.
3179,
3180.
3181.
3182.
3143,
3184.
3185,
3186,
3187.
3148,
3189.
3190.
3191,
3192.
3193,
3194,
3195.
3196.
3197.
3198.
3199,
32190.
3201.
3202.
3203,
3206,
3235,
3206.
3237,
3208.
320%.
3210.
3211,
3212.
3213,
3214,
32195,
3216.
3nzv.
1218,
3219.
3229.
3221,
3222.
3223.
32246,
3228,

[a¥a)

o

10
22

2%
30

35
40

13l

L1302
1033
1004
1111

»x »
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CLBRUOUTINE RESTATEASMA/N,NTRIALY
IMPLICIT INTEGER %2 (A-2)
INTEGEF =4 NAME, Ay MAs N
INTEGER ®4 TYPES(10)
REAL *4 TRIAL, AVGe SDe K
REAL .4 DATA(10)

COMMON / LISTER / ISAVE

CIMENSICN A(Ma,3), NAME(2.7)

CATA NAME /'PECT o*PLF*e" A',*GE "o* PA',"RTS*,* AM*,'MOD

POTRYLEAP 0,V MATS (YERLY .Y Pr eCL o

IF (N JEQ. 1) WRITE(6.,1001)
TALLY = 0

TRIAL = NTRIAL
K = 10,*TRIAL
1F (N +EQe 1) NCPEQOP = (MA - 2)/2

1TEM = All.1)

1F (ITEM .E9. 0} GO TO 20

AVG = A{ls2)/k

SD = (AC143)7100. = TRIAL®AVG®AVG)/ITRIAL - 1.}
1F (SD LY, 0) GO TO 5

ST = SD**(0.5)

GO YO 18

S0 = -1

WRITE(6,1002) NAME(L N} NAME(2.N}, AVG, SO
FLAG = 0

€0 40 [ = 2.MA

ITEM = A(l.1}

IF (I1YEM¥ .EQ. OJ GO YO 40

TYPE = 1 ~ |

/

cge

T saw

Loags

IF ((N +€Q. L).ANDS(TYPE +GTo NCPEGP)) TYPE = TYPE - NOPEOP 999

AVG = A(l.2)/K
SO = (AC1,31/100, - TRIALSAVG*AVGI/ITRIAL - 1.}

TALLY = TalLy ¢+ 1
TYPES(TALLY) = TYPE
DATALTALLY) = AMVG

[F (SO .LT. 0) GC TC 25

SO = SO*#(0.5)

G0 10 30

SO = ~1

IF (FLAG .EQ. 1) GO 10 35S

WRITELE+1003) NAME(LoND o NAMEC 2,N) o TYPE <AVG,SD
FLAG = 1

GO YO 40

WRITEL6.2004) TYPE,AVG.SC

CONTINUE

1F (1SAVE EQ. 0} RETURN

TF(TALLY.GT.ODwRITEL?,1101) Ny CETYPES(E)SOATALL) Dol TALLY)

RETURN
FURMAT(®)* . *RESOURCE YYPE AVERAGE

vy, CLASS LOSSES

¢ 0 e PERCENT %4/ )
FORMAT( 0%, 1X,2A3," ALL  *e2(6X.F6.3) )

FORMAT (*U°% 01X +2A3,1802K, 204XF6.3) )
FCRMAT(® *,10X.15:2X¢ 204X F6,3}) )
FORMAT (13, 2X.10(12, FS,2) )

END

SYC DEVe ./,
LOSSES %4/,

e
s
sge
sfs
e
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Appendix D

PROGRAMMERS' NOTES

The TSARINA program, as listed in Appendix C, requires about
250K bytes (or 64K words) of core memory. This requirement is
the sum of about 115K bytes for program log.c and 135K bytes for
data storage. If TSARINA is to be run on a computer system that
does not support half-word FORTRAN integers (e.g., INTEGER*2) the
space required for data storage will be approximately doubled.

If these core requirements are excessive for some installations,
they can be reduced in two different ways. First, the program is
readily adaptable to a relatively efficient overlay structure that
would reduce the space requirements for the program logic. The
structure listed below should not affect operating speed seriously
and would cut the core required for program logic from about 115K

to about 25K bytes:

INSERT MAIN,GAUSS
OVERLAY ZONE
INSERT INPUT,STORE,SAVER, JMEMO
OVERLAY ZONE
INSERT BOMB,TESTHT ,HITTGT,TGTDIM,TGTORD,TGTZON
OVERLAY ZONE
INSERT CBU,EXPHIT
OVERLAY ZONE
INSERT CHECKR,RUNWAY,PLOTHT
OVERLAY ZONE
INSERT PRINT,STAT1S,DAMAGE ,REPORT,RESTAT
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The space required for data storage may also be reduced
dramatically, depending upon the nature of the problem of
interest to the user. As can be seen from a careful review of
the code and comments in the first half of the MAIN routine
(pp. 71, 72), the version listed in Appendix C provides space for
a relatively large and complex problem: 500 targets, 50 attacks,
1000 resource packets, and hundreds of different types of resources
of various classes. For lesser problems, the dimensions of the
appropriate storage arrays can be reduced before the program is
compiled. With the few exceptions noted in the MAIN routine all
of these changes are confined to COMMON statements.

The same procedure can also be used, of course, to increase
the size of the storage arrays, if the user's problem exceeds the
bounds of TSARINAs current dimensions. With the exception of the
numbers of different types of the different classes of resources,
there is no practical limit on the size of the problem that can be

treated, other than those imposed by available core and the user's

budget.




